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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPQSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TQ THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

I-4400C BB 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NI

ON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: A NOTABLE PR
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A~7-6 ANGUL A SUBANGUL AR SUBRODED, O FOUNDED. VEATHERED féf_}’éf NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES 5 A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION e —————— S — ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION 5 =25 1 FINE T0 COARSE CRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (5357 PASSING *200) (> 351 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. CRYSTALLINE 7+,Z7-] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
CROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
L A -4, A NON-CRYSTALLINE | — — —] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. A-2-4 | A-2-5 | a-2- o A-3 A-6,A-7 COMPRESSIBILITY et LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Rt Suon SLIGHTLY COMPRESSIBLE LL <31 ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R :?;::z:? i SRR MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ‘ I ‘ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLay g WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. 0 51 MN SOiLS SOILS PEAT GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 10 MX |35 MX|35 MX|35 MX |35 MX| 36 MN|36 MN|36 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10% HAMMER IF CRYSTALLINE. HORIZONTAL
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip aZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 x| 41 My |49 Mx| 41 MN | 40 Mx | 41 M [ 40 Mx| 41 M g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE R " "
ol & M o 10 x| 18 Mx | 11 M | 11N | 18 MX | 10 x| 11 MK | 11 M LT 8 HIGHLY HIGHLY ORGANIC > 187 > 201 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
" :
GROUP INDEX 0 2 0 aMx |8 M |12 Mx|16 MX|NO MK AMONTS OF ORGaNIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STONE FrAGS. QRGANIC I WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR | GRaveL, anp | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
prEv— P Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 SUBCRADE EXCELLENT T0 GO0 FAIR T0 POOR o008 POOR | UNSUITABLE aonne o sees 3L|"f: Egggs :ggfn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B RECOGNIZED AND TRACED IN TH
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23925 pIp & DIP DIRECTION F_TESTED, WOULD Y, PT_REFUSA LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LOOSE 470 10 SOIL SYMBOL Ser our TEST BORING O NeraIeR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
ana‘;::l[:f MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 38 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLrTE-F?:Z\?.V Msous.;;awinrr ; Troo 1% 0.? TTOO 2!.0 =77=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MaTERIAL e g jm2 A PiezovETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
A o Je *Twye? ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476  2.00 0.42 ©0.25 0.075 0.053 ] UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. : - - - . USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
CoARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EVBANKMENT OR BACKETLL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK -
BLOR) CoB) R SAND SAND o g MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 2.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7%~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED - USUALLY LIQUID: VERY WET. USUALLY OPT \;O'IJ;N::T'::O PENETRATION TEST ggp’ 'Szzzngt:qgf gs- Bgtkn . PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
! ' e . : TR VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIOUID LIMIT a i SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BY5-42: on BUTLER BRDG RD, @ approx.
PLL 1 PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING JERM THICKNESS -Yll- sta.19+66, 5.0 LT --- N:621291.4266 E: 952969.2987
EG JIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 2119.79 FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 15 FEET
SL | SHRINKAGE LIMIT 2 . NOTES:
[X] cwe-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO - CONT FLIGHT " VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE I:I cME-55 67 CONTINUOUS FLIGHT AUGE CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW [] runc.-cersioe inseTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:g):ﬁaflgsﬁ?snc " Iosa:z:ons Mi?cI:M [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] portasLE HoisT [] wicone STEEL TEETH | ] g aucen BREAKS EASILY WHEN HIT WITH HAMMER. ««NOTE: FROM GEU: SOME BORINGS HAVE THE ORIGINAL *B-x' DESIGNATOR
COLOR ] tricone * TUNG.-CARB. SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE: INCLUDED IN THE BOREHOLE NAME TO CORRELATE w/ THE ORIGINAL
|:| DIFFICULT TO BREAK WITH HAMMER. NAME OF THAT BORING FROM THE 2017 RDWY DRILLING PROGRAM
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

NCDOT BORE DOUBLE 14400C BB_GEO_BRDG0232_HENDERSON_BORELOGS.GPJ NC_DOT.GDT 10/30/18

WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST J. Cranston WBS 36030.1.1 | TIP [1-4400C | COUNTY HENDERSON | GEOLOGIST M. Arnold
SITE DESCRIPTION [-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft) SITE DESCRIPTION [-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. EB1-A (B-19) STATION 709+25 OFFSET 64 ftLT ALIGNMENT -L- 0 HR. 28.2 BORING NO. EB1-C (B-18) STATION 708+62 OFFSET 102 ftLT ALIGNMENT -L- 0 HR. 29.0
COLLAR ELEV. 2,103.7 ft TOTAL DEPTH 58.9 ft NORTHING 621,281 EASTING 952,590 24 HR. 16.2 COLLARELEV. 2,125.5ft TOTAL DEPTH 98.6 ft NORTHING 621,207 EASTING 952,587 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 86% 1/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 86% 1/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER C. Boyce START DATE 07/11/17 COMP. DATE 07/12/17 | SURFACE WATER DEPTH N/A DRILLER J. Hoyle START DATE 08/09/17 COMP. DATE 08/09/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'SV ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION BV | Eev [PEETH v 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100/ | NO. |/moil G | Eev.@ DEPTH (ft) ® 1 " () | osit | 0.5ft | 0.5t | |0 25 50 75 100] | No. | /moll 6 | Elev.@ DEPTH ()
2105 | 2130 |
2103.74+ 00 L 2,103.7 GROUND SURFACE 0.0 1 |
T 2 2 4 .}8 A M LR ROADWAY EMBANKMENT 1 -
+ I - - L[} 21017  Brown, Fine Sandy SILT (A-4) with Trace 2.0 + -
4 b - Gravel and Organics (Roots) T I 21255 GROUND SURFACE 0.0
2100 [ 2,1002T 35 | 55 66
T WOH|WOH| 2 | &5 ssa1| 279 RN ALLUVIAL 2125 2 249 poE — —_—— ASPHALT
T '* : §' Gray-Brown, Silty CLAY (A-7-6) T k] Moor ROADWAY EMBANKMENT
1 \ \: 2.096.7 70 212201 35 / N Brown, Fine Sandy SILT (A-4) with Trace
1 \... C 1 7 7 9 ‘ L Mica, Gravel, and Manganese Deposits
2095 | 200527 85 RESIDUAL 2120 16 M
= 1 5 3 \ M - Red-Brown, Clayey SILT (A-5) -+ / t -
+ ?5. - - 4 - - u -
1 [ L 2117.0] 85 AN I
T | C T 333 ,/6. mojblemse e
2090 | 2,0902 | 13.5 5 5 3 } L 2115 1 L[ Tan-Orange, Clayey SILT (A-5) with Trace
T . |- % R 1 . b ates _  Gravel 2]
1 :\:\: N o087 _ __ ___ __________ 119 211207 135 N S - [ t\: Tan-Gray, SlltyglFaA\Ll(A-G)thhTrace
2085 | 2.085 ?__: 185 ] 5 - -\ - . -_ Red-Brown, Fine Sandy SILT (A-4) 2110 _-: o - M ||::__
I R . I 1 e ALCOVIAL =
T TN o 2107.01 185 3 3 5 A W \' Orangq—Gray and Tan-Qrange, Silty CLAY
2080 | 2,080.2T 23.5 TN I 2105 T ',.8 . \‘ (A-T) with Trace Organics (Roots), Gravel,
14 17 16 33 M T 7 \_ and Manganese Deposits
I R : T r N
1 I L 210207 235 / NY
1 ~No B T WOH|WOH|[WOH | ¢ sat. N
2075 | 207527 285 S R C 2100 I N
+ [ JCH M L + \. . N 209085 27.0
T I-- - - T v - RESIDUAL
T - 209704 285 1 \- - _W_\- Tan-Orange, Silty CLAY (A-7) with trace
2070 | 2.0702T 335 r 2095 T -8 - NG Rock Fragments
T 30 | 31 | 43 Fen M ~ T T N
4 7 L © 4 o N
1 Pt L < 2,0920] 335 5 5 n 1- - N
2065 206521 385 | L L A4 '_ & 2090 I ® - W §'_
T - ®T | Mot 5 1 1 N ooses ________________ 319
T D o (O] T o - Tan-Orange, Clayey SILT (A-5) with Trace
T -\\-\- - 5 2,087.0 L 385 > 7 7 l‘ - W - Rock Fragments
2060 | 2,060.2T 43.5 N [ a| 2085 1 6 - 2
T 14 | 30 | 59 _..8\9. M O Q T ,n — i
1 N L 2,056.7 a70| & 208207 435 S T 1.0 i
+ B WEATHERED ROCK g 1 5 - - w L
2055 20500 488 1 erts . - Light Brown (BIOTITE GNEISS) §}2080 -+ * -
T - 100/0.8 3 o + - I 2,0785 47.0
o 20785  _ _ _ _ _ _ _ _ _ _ __ _____ 410
T Tttt u o T - o Tan-Orange, Fine to Coarse Sandy CLAY
T L 2' 207701 485 3 v 7 Sy - W \- (A-6) with Trace Rock Fragments
2050 | 2.0502T 535 r 8| 2075 1 ) *11 : S
1 37 |es/03 - 100/0.69 - i T S N
4 ... | [=) 4 P L
1 L & 207201 535 . ‘l . \_
T D i T T 7158 || & w N
2045 585 | [ 20448 se0| | 2070 I 14 N
100/0. 100/0.4 N Boring Terminated at Elevation 2,044.8 ft in S 1 T \_
L WEATHERED ROCK (BIOTITE GNEISS) Q 1 L. NG
i 4 2,067.0] 585 . L
i =, T 31215 | & w N
L Q| 2065 I \ NL
i 2 I A N
i 3 206207 635 A \_
i 8 T SRR R e ¥ w N
L 3| 2060 I NL
L y 1 . ;// .. NG
C g 205707 685 1 o §:
C | 2055 I e - w N
4 A}
- 8 - .\. - - - \_
C 5 205207 735 N N
- Q -4 5 g 12 - >2'] - . W \_
2| 2050 i NS




GEOTECHNICAL BORING REPORT SHEET 9

BORE LOG

WBS 36030.1.1 TIP 1-4400C COUNTY HENDERSON GEOLOGIST M. Arnold WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION [-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft) SITE DESCRIPTION REPLACE BUTLER BRIDGE RD OVER I1-26 GROUND WTR (ft)
BORING NO. EB1-C (B-18) STATION 708+62 OFFSET 102 ftLT ALIGNMENT -L- 0 HR. 29.0 BORING NO. EB1-B STATION 707+50 OFFSET 93ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,1255ft TOTAL DEPTH 98.6 ft NORTHING 621,207 EASTING 952,587 24 HR. FIAD COLLARELEV. 2,106.8 ft TOTAL DEPTH 83.9ft NORTHING 621,114 EASTING 952,649 24 HR. 25.6
DRILL RIG/HAMMER EFF./.DATE F&R3763 CME-550X 86% 1/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./.DATE AF06744 CME - 45C 92% 07/31/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER J. Hoyle START DATE 08/09/17 COMP. DATE 08/09/17 | SURFACE WATER DEPTH N/A DRILLER Cheek, D. O. START DATE 09/18/18 COMP. DATE 09/19/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(E)TH o »s 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft : ! . NOo. [ ol & () 0.5ft | 0.5ft | 0.5ft ! . ! NO. | /woll 6 | Eev. @ DEPTH ()
200 1 {1 Match Line _r_trr ] 2110 B
1 A Q_ Tan-Orange, Fine to Coarse Sandy CLAY 1 |
J . _// . \_ (A-6) with Trace Rock Fragments (continued) 1S L GROUND SURFACE
204701 785 R R | 1 | 2,106.8 0.0]
I a6 8 14 W §_ I T C ARTIFICIAL FILL
2045 4 \ | 2105 41 | L TAN-BROWN, SANDY-SILT, w/ EMBNK
1 \ §_ 210384 30 < = - - L COBBLES
204201 835 & | 11 | 16 N Ny 84.4 1 S § S RESIDUAL =
2040 I A W [~ TanGray, Fine Sandy SILT (A4) with Trace | 2100 I i NG TAN-BROWN-ORANGE, SILTY-CLAY, w/
1 : ] i Clay 20088l 80 . , - . //_ . NG ROCK FRAGMENTS
<+ - e e . - e e . - 4 .6' - M -
X1 E S N Sl [ 50365 89.0 I 1 - Q- 2,006.7 10.1
2035 1 - ~ 00/06® . WEATHERED ROCK 2095 T 1 - SAPROLITE
— Tan-Gray (BIOTITE GNEISS — LIGHT ORANGE-TAN-GRAY SILTY-CLAY,
y ( )
4 Zh 20938+ 130 | - 1. NY w/ some CRS SAND & ROCK FRAGS,
203207 935 e L Z T *6_' o M NG TRACE MnO
2030 I ' - 100079 2 2090 I o §'_
1 .. L 208881 180 L N
1 L i I 3 | 4 | 6 w0 - M i
200701 985 2,027.0 98.5 T @0 - NS
T 6070.1 60/0.1 N CRYSTALLINE ROCK T ko NG
I C Gray (BIOTITE GNEISS) 2085 I / N
+ - Boring Terminated with Standard 20838+ 230 I \—
T - Penetration Test Refusal at Elevation T 3 2 3 ‘5- - M B
+ - 2,026.9 ft in CRYSTALLINE ROCK (BIOTITE + |- - v NS
T o GNEISS) 20| T 1 N
I C Note: 20788l 280 - §_
T - Boring filed immediately after drilling (FIAD) T 212075 ]| & - MR
T - due to location in roadway T : T \'
T B 2075 T 0 - r 207,53 315
T — T = SAPROLITE
T - 207385330 4 do " - TAN-GRAY-ORANGE CLAYEY-SILT, w/
1 r ® I *7_ o r some CRS SAND & ROCK FRAGS, TRACE
1 C e 1 ... i MnO
I C S| 2070 I | C
1 B = 206881 380 L i
1 i 2 1 WOH| 4 4 _+8 . M L
4 L = 1 N P -
1 L 8 1 - L
21 2065 \
1 - o 1 ! L
1 L z 206381 430 SRR L
T : 5 T R MO
s L @ 4 R L
I [ 9| 2060 I | [
1 L E 205881 480 S - L
1 C 2 I 3 | 4 | 8 - o2 M L
I C z! I I L
I [ S| 2055 I | [
1 L i 205381 530 R P L
1 L 9 1 2 6 7 - @13 M L
-4 - w B - e - -
- - I - - |. - -
I [ o] 2050 I | [
1 L % 204881 580 R L
1S L a 1S 2 5 9 SN O M L
1 C i 1 R bt i
) |
I L Q| 2045 I o L
1 L o 204384 630 T L
1 L a 1 4 6 5 . *11 . M L
T C S T S C2040 _ _ _ __ _ __________ e
I L 3| 2040 I \ — SAPROLITE
4 L u 20388l 680 S i TAN-BROWN, CLAY-FINE SANDY-SILT, w/
1 i 2 T 6 [ 11 o " M B ROCK FRAGMENTS, MANGANESE OXIDE
I i 3 I i i SEAMS
1 R a 1 Y R
I [ | 2035 I \ [
I C § 20338l 730 N B
T C o T 0 | 15 | 12 N M C
4 L @] +4 . N - - . L
1 C Q 1 AN B
2[ 2030 AN




GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 10
WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEoLOGIST Johnson, C. D. WBS 36030.1.1 | TP 1-4400C | COUNTY HENDERSON | GEoLoGIST M. Amnold
SITE DESCRIPTION REPLACE BUTLER BRIDGE RD OVER I-26 GROUND WTR (ft) SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. EB1-B STATION 707+50 OFFSET 93ftLT ALIGNMENT  -L- 0 HR. N/A BORING NO. EB2-A (B-17) STATION 708+52 OFFSET 121 ftRT ALIGNMENT  -L- 0 HR. 79.4
COLLARELEV. 2,106.8 ft TOTAL DEPTH 83.9 ft NORTHING 621,114 EASTING 952,649 24 HR. 256 COLLARELEV. 2,105.3 ft TOTAL DEPTH 88.9 ft NORTHING 621,306 EASTING 952,787 24 HR. 22.6
DRILL RIG/HAMMER EFF.JDATE  AFO6744 CME - 45C 92% 07/31/2017 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF.JDATE F&R5785 CME-55 80% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Cheek, D. O. START DATE 09/18/18 COMP. DATE 09/19/18 SURFACE WATER DEPTH N/A DRILLER D. Aiello START DATE 07/13/17 COMP. DATE 07/13/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE L
E'(-f'tE)V ELEV DE(ft)TH . 25 5 5 100 SOIL AND ROCK DESCRIPTION ELEV| gy [PERTH BLOW COUNT BLOWS PER FOOT sawp. W/ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | ! | NO. | /Mol (ft) () (f) | o.s5ft | 05 | 0.5ft | |0 25 50 75 100 | NO. |/moil 6 | Eev. @ DEPTH (f)
280 | |4 Match Line | 1 _ | 2110
202881 780 N I L T L
I 12 | 22 | 31 - e - - M L 1 L
1 I D Y I | 2,026.0 80.8 T r
2025 I VA 20247 WEATHERED ROCK 82.1 2105 1210530 00 1 T8 ; C 2 Rofgv(\)lz\’\(l?il\?lgim(inim »
202381 83.0 . e —— SAPROLITE ~—B28] T ] ] M N ; .
37 163/0.4 IBACK o VIVR @828 100/0 9&' 2,022.9 CRUNCHY SAPROLITE: COURSE SANDY 83.9 1 A +12 i L [ 2,103.3 Tan-Brown, Fine Sandy SILT (A—4) with 2.0
T . C w/ ROCK FRAGS 21018l 35 S . . 10 \_ \ Trace Gravel:gglgzm?lt Fragments
I C DARK GRVQEASR'REEEB[%OR\?\/%'_‘ORANGE 2100 I l‘g i S5:239) 23% §'_ Orange-Brown, Silty CLAY (A-7-5) with Trace
1 r BIOTITE WEATHERED ROCK ’ 4 T N 2,_09ﬁ3_\ Manganese Depossi;snind Fine to Coarse_‘_ 70|
1 L Boring Terminated WITH STANDARD T N I == — = — —
I C PENETRATION TEST REFUSAL at 20968 88 o 1 e " - Orange-Tan, Clayey SILT (A-5)
1 L Elevation 2,022.9 ft IN WEATHERED ROCK 2095 I '+7 r
I C 1 1o C
T B 2,091.8+ 135 3 3 3 ’ P |
I L 2090 I ‘4 . W N
T C 1 : : C20883 _ _ _ __ ___ _____ ___ 19
1 L T - B Orange-Tan, Fine to Coarse Sandy SILT
T [ 2,086 R:: 18.5 5 5 5 | Ss241| 37% i (A-4) with Trace Rock Fragments and
1 - 2085 1 94 - ° [ Manganese Deposits, Some Clay
1 L 1 . . i
T [ I I v [
+ o 2,081.8+ 235 3 5 5 | - -
I L 2080 I LS w C
1 L 1 [ L
1 L 1 | . i
+ o 2,076 84+ 285 > > 3 [ -
I L 2075 I ff" W L
1 L © I [ L
1 L = 207184 335 I . -
I C 3| 2070 T T | e w r
1 ' L
I L & T 17 B
8 1 L i
1 - '6 2,066 .84+ 385 3 3 v l - - -
I L 9| 2065 T +7 : w L
1 L E 1 A i
1 L 5 |
2 1 A i
1 L G 206184 435 Ao L
I B 8| 2060 T 3 4 4 "‘8 - w -
1 N g T 7 —
T B i T 1 r
1S B g T [ L
| 2,056 84+ 485 1 1 5 S L
1 o Bloss| 1 é - wir
1 L 4 1 Voo L
1 i 8 1 Voo i
T - é 205184535 L L | Ao i
I [ o 2050 I '*9' . W L
1S L S 4 R VS L
iR L O]
T L = 204681 585 : \ X
x 1 . L. i
4 - o 2045 1 7 9 14 . '?23' .. w -
1 L ) T T —
T B o 1 S i
@ 1 I i
1 L Q oomareas | L L o1 L
I - [ 2040 I o *‘20 : w C
I i w T S\ r2083 ____ _____________ §19
1 r Q T ) T B Pink-Orange-Tan, Clayey SILT (A-5) with
T | § 2,036 8¢ 68.5 5 10 17 ) T W r Trace Rock Fragments and Manganese
4 L w| 2035 I N 2 C Deposits
1 L x 1 1 i
- - m - - -
T - 'é 203184735 L L 1 Y | B C
T [ 2| 2030 I K A w [




GEOTECHNICAL BORING REPORT

BORE LOG

WBS 36030.1.1 TIP 1-4400C COUNTY HENDERSON GEOLOGIST M. Arnold WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION [-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft) SITE DESCRIPTION REPLACE BUTLER BRIDGE RD OVER I-26 GROUND WTR (ft)
BORING NO. EB2-A (B-17) STATION 708+52 OFFSET 121 ftRT ALIGNMENT -L- 0 HR. 79.4 BORING NO. EB2-C STATION 707+60 OFFSET 59 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,105.3 ft TOTAL DEPTH 88.9 ft NORTHING 621,306 EASTING 952,787 24 HR. 22.6 COLLARELEV. 2,105.7 ft TOTAL DEPTH 57.9 ft NORTHING 621,197 EASTING 952,777 24 HR. 15.2
DRILL RIG/HAMMER EFF./JDATE F&R5785 CME-55 80% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIG/HAMMER EFF./DATE AFO6744 CME - 45C 92% 07/31/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER D. Aiello

START DATE 07/13/17

COMP. DATE 07/13/17

SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 09/24/18

COMP. DATE 09/24/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION E(Lff)v ELEV DE(;’)TH 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll G (ft) 0.5ft | 0.5ft | 0.5t | [0 25 ! . NO. |/moll ¢ | ELev. @y DEPTH (ft)
230 | 1 Match Line I R T 2110 H
T E C2083  _ _ ______ ________ 19 T i
T . . B Orange-Gray-Brown, Silty CLAY (A-6) with T B
2,026.84 785 . - 1 L
T 56 |15 e w N Trace Rock Fragments 1 [ 21057 GROUND SURFACE 0.0
2025 + Sa N 2105 I ! I ROADWAY EMBANKMENT
1 S~ - Foo2s3 g 210374+ 20 b e BROWN, RED-ORANGE,
20218l 835 TN B Orange-Gray-Brown, Fine to Coarse Sandy T 2 2 3 | M t r SAND-CLAYEY-SILT, w/ ROOTS, ORGANIC
I 10 26 59 S M - SILT (A-4) I I i (- i 2,100.6 MATERIAL 5.1
2020 . | e L 2100 1 [ NFE, o RESIDUAL '
1 N L 20183 870 LN 2 —— MY 20990 TAN-GREY TO RED-ORANGE, &1
5016 8“ 885 . WEATHERED ROCK T +5- .- M - SANDY-SILT-CLAY, w/ some COURSE
== 70010 100/0.4@ PoE 20164 Tan-Orange (BIOTITE GNEISS) 88.9 T T r ROCK FRAGMENTS
1 ’ | Boring Terminated at Elevation 2,016.4 ft in 2095 1 | [ SAPROLITE
1 i WEATHERED ROCK (BIOTITE GNEISS) 20937t 190 | B TAN-GREY TO RED-ORANGE,
1 | T > > 3 o - W | CLAYEY-SILT, w/ some COURSE ROCK
T B Note: T o B FRAGMENTS
1 L 0.0-0.1'=SURFICIAL ORGANIC SOILS 2090 1 [ v L
+ L 20887+ 17.0 - - 5 | L
1 L I L W L
1 L 1 +.3. .. L 20867 _ _ _ _ _ . _ 199
1 i 2085 1 I- - C SAPROLITE
-+ - -+ t - TAN-ORANGE-PINK CLAYEY, FINE to
1 L 208374 220 e - COURSE SANDY-SILT, w/ ROCK
T - T 2 1 3 ([ w - FRAGMENTS, Trace MnO: some SILTY-
T - T |- . o CLAY (A6) noted throughout
I L 2080 I o L
T
T o 20787+ 270 } - o
1 L T 1 2 3 o W L
I L I [ L
I C 2075 I | C
+ o 20737+ 320 | - o
1 L ® T 1 3 2 e W L
I L g I A K
T B S| 2070 T \ L
4 L 5 206874 370 A L
T 3 Q T 3 5 6 - &1 w r
-4 - = -+ P -
- = O - .\ - - -
I [ A 2065 \
o 1 L
+ L z 20637+ 420 S\ L
+4 - E 4 4 7 9 - ‘16 M |
1 L [0} 1 = »
1 L @ 1 S L
T - 82060 T | [
+ - m 205874470 | . . BN -
T [ 2 I w7 MT
4 - 4 4 e e -
I C 3| 2055 I \ C
+ - & 20537+ 520 N - - -
1 L = I 0 | 15 | 19 .\T3 .- M L
-+ - w -+ - - - - -
- = I‘ - - I. - - -
o 2050
__: __ g 2048 7__: 57.0 g __2’049'2 565
1 . I e e —1900:81 A soas DARK GREY GNEISS
4 L % 4 60/0.1 60/0.1 \S
1 L | 1 B CRYSTALLINE ROCK
4 L 2 £ L DARK GREY GNEISS
T - 2\ T - Boring Terminated WITH STANDARD
+ - @ + - PENETRATION TEST REFUSAL at
T - 9 T - Elevation 2,047.8 ft IN CRYSTALLINE ROCK
I L 3 I L
1 L w 1 L
|
1 L 2 1 L
1 - 2 4 L
o
+ - a +4 -
—+ — w N —
['4
4 - o 1 -
o
1 L @ 1 L
4 L &) 4 L
[a]
1 L 3 1 L
z

SHEET 11



NCDOT BORE DOUBLE 14400C BB_GEO_BRDG0232_HENDERSON_BORELOGS.GPJ NC_DOT.GDT 10/30/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BUTLER BRIDGE RD OVER I1-26 GROUND WTR (ft)
BORING NO. EB2-B STATION 706+85 OFFSET 93 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,106.5 ft TOTAL DEPTH 34.2ft NORTHING 621,151 EASTING 952,841 24 HR. 10.6
DRILL RIG/HAMMER EFF./DATE AF06744 CME - 45C 92% 07/31/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Cheek, D. O. START DATE 09/21/18 COMP. DATE 09/21/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV| ELev |PEETH v 0 SOIL AND ROCK DESCRIPTION
| “r) () | osft | 0.5 | 0.5 | [0 25 50 75 100| | NO. | /Mol 6 | ecev. DEPTH (f)
2110 |
I [ 21065 GROUND SURFACE 0.0
2105 F T E ARTIFICIAL FILL
-+ t — TAN-BROWN, SANDY-SILT, w/ some
210317 34 e 21036 COBBLES, GRAVELS 29
T 516 | 7 e M C SAPROLITE
1 : f : i GREY-TAN TO ORANGE-BROWN, FINE
2100 I ] [ SANDY-CLAYEY-SILT, w/ some ROCK
T A C FRAGMENTS, MANGANESE OXIDE
20081 84 | | L PR C DEPOSITS
1 Q“ .. ‘w L
2095 I \ - B
1 A L2007 _ _ _ _ _ __ _________ 1
201 u3a b L L N C SAPROLITE
1 . @ - w L GREY-TAN TO ORANGE-BROWN,
2090 4 F - L CLAY-SANDY-SILT, w/ ROCK
-T 1 — FRAGMENTS, Trace MnO
2,08817 184 o i
1 2 2 4 fe. .. w B
2085 I P C
4 .I - e . -
2083171 234
T Tz 4 *6'. o w C
2080 I N L
207817 284 ::\\:: -
1 4 6 8 - @14 .. .. .. w L
1 AR I I L L 207556 309
2075 =+ i SAPROLITE
1 i e L LAYERS of SILTY, COURSE SAND w/
207344 334 1 e R R R ey 772 9| ROCK FRAGMENTS, WEATHERED ROCK 33
: 100/0.8@] SEAMS

WEATHERED ROCK
DARK GREY GNEISS w/ MANGANESE
OXIDE DEPOSITS
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 2,072.3 ft IN WEATHERED ROCK
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF PREPARING THE SCOPE OF WORK TO BE INCLUDED IN THE REQUEST FOR
PROPOSAL. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPQRTS, FIELD
BORING LOGS.ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

SOIL AND ROCK BOUNDARIES WITHIN A BOREHOLE ARE BASED ON GEOTECHNICAL INTERPRETATION
UNLESS ENCOUNTERED IN A SAMPLE. INTERPRETED BOUNDARIES MAY NOT NECESSARILY REFLECT
ACTUAL SUBSURFACE CONDITIONS BETWEEN SAMPLED STRATA AND BOREHOLE INFORMATION MAY NOT
NECESSARILY REFLECT ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS. THE LABORATORY
SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE RELIED ON ONLY TO THE DEGREE
OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. THE OBSERVED WATER LEVELS OR SOIL
MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE INVESTIGATIONS ARE AS RECORDED AT THE
TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL MOISTURE CONDITIONS MAY VARY
CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING TEMPERATURES,
PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
M. ARNOLD

N. CONSIGLI

D. AIELLO

C. BOYCE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

14400-C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION e ———— ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEOUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁ’:‘c‘%ﬁmg WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO =1 ™) ad [ a5 [ A% [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. s COMPRESSIBILITY N SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
. SLIGHTLY COMPRESSIBLE L <3l ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | I I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE_OF MATERIAL Bl ———1 SHELL BEDS.ETL
5 WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘005 ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE RoCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1- 107 HAMMER IF CRYSTALLINE. %PR&OL*;EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12z LITTLE 18 - 20 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, ’
SOILS WITH - 107 - 207 - 38y g 3 g .
w - — {40 Mx| 41y |40 x| 41| 40 Mx | 41 M |40 x| 41 N e O MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 W sLI CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
BROUP INOEX L L L 4MX [ 8 MX[12 MX|16 MXNO MX AMOUNTS OF omslc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO %gﬁ;fff TTUSED;?: :ﬁ;f.fé': EPAZF\‘OA':.ELEAt OrNoG Tv::cgnzgﬁggms PEEN DISPLACEKENT oF Tre
USUAL TYPES |STONE FRAGS ORGANIC V. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
oF MaJOR | GRavEL, eno | F™NE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Gen TG EXELLENT 10 6000 S TN I Mew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA O DUIL SOUND UNDER RAVMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS CONPARED | - on e
AS SUBGRADE POOR O"Wl' SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?m:”o" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE SLRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION e e, O e T o LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT<) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 1 10 30 W ARTIFICIAL FILL (P OTHER CONE. PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 9.25 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < 180 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL ~$~ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 270 4 wrreet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 b INSTALLATION - RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
CoARSE FINE nOERCY ROCEPTobLE DECRADABLE RO EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE CRAVEL SAND SAND SILT CLAY UNDERCUT D) ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
BLOR.) 0By (GR. SL. L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POL Ul UL L uL
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS gA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. :I;:‘GALBZ- T:g:%:g;;maﬂg II::H'g:LnE%LygoEr? g:M:rEORDU%EPTARZ&%ZLTATILO';E%”ETL‘Z??OTN IS;SAEOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE 3
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION grrr - DDII;“:LOIEE;EE:E TT::TTION rest ;r:; - :ARPESSU:?TEI';ETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- DY < L S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE FoFINE oL - SILT. SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L L IS oo i
W LIOUID LIMIT : . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL, TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) g
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM 20
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 2067.91 FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 . NOTES:
[] cMe-asc [] car sits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS (e (I INDURATION
PLASTICITY INDEX (D ORY STRENGTH [X] cve-s50 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 05 VERY LOW [[] Tunc.-caRBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM CASING W/ ADVANCER O
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
|:| CORE BIT VANE SHEAR TEST

0J

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE 14400C_GEO_BH_RDWY.GPJ NC_DOT.GDT 11/14/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST N. Consigl
SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. B-67 (EB1-A) STATION 815+51 OFFSET 132 ftLT ALIGNMENT -L1- 0 HR. 30.5
COLLARELEV. 2,143.4ft TOTAL DEPTH 54.9 ft NORTHING 630,972 EASTING 948,355 24 HR. 27.8
DRILL RIG/HAMMER EFF./JDATE F&R3763 CME-550X 86% 1/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER C. Boyce START DATE 07/13/17 COMP. DATE 07/18/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2% 50 IS 1001 | NO. | /mol| G | ELev.m) DEPTH (f)
2145 -
214347 00 - 2,143.4 GROUND SURFACE 0.0]
T 71 7|6 -+—1 o M - RESIDUAL
T T [ 21414  Brown, Fine Sandy SILT (A-4) with Trace _2.0|
2140 |5 1299l a5 N B Mica, Rock Fragments, and Organics
T N B &1 M I (Roots) _ _ _ _ _ _
1 I | Brown, Clayey SILT (A-5) with Trace Mica
1 -y - L 51364 and Rock Fragments 70
2135 | 5 120 o] ss 4 = TigntBrown, Fine Sandy SILT (A@)wih — |
3 3 10 — Trace Mica and Manganese Deposits
I ..+w M i
1 R L
2130|2120 9] 135 : ':' L
1 6 8 9 = M L
1 o\ L
1 2\ L
212551249 185 \ L
1 6 10 12 - 922- M L
1 S L
1 o1 L
212012 1199 235 l L
1 8 8 11 B ‘\19 w L
T -\ v r 21164 __ _ _ __ _ _ 270
2115 | 5 114 9] 285 B Light Brown to Gray, Silty Fine SAND
7 10 20 \ W — (A-2-4) with Trace Mica and Manganese
T Q30 - - r Deposits
1 IRV L
-+ - - \. - -
2110|5100 335 S BN C
1 24 22 31 )53 w L
1 SRR IR AR IR L
I I L
2105|2104 9l 385 // L
1 10 14 15 I L w L
1 B T N e I L
1 -\ - - L
2100 |2 099 9l 435 \‘ L
1 28 24 18 -2 - - W -
1 SN~ - - - L
~
1 R R IR S (R L
2095 |2 nas gl 485 > L
1 32 52 | 48 I R R R L
1 . 10010 L
T 20914 __ __ __ _ __ __ __ __ 520
T WEATHERED ROCK
209 208091 535 TR Gray (BIOTITE GNEISS)
2088 6+ 548 & - - - -|----1----] - 10005 2,088.6 54.8
T 60/0.1 60/0.1 CRYSTALLINE ROCK
+ - Gray (BIOTITE GNEISS)
T B Boring Terminated with Standard
T B Penetration Test Refusal at Elevation
T C 2,088.5 ft in CRYSTALLINE ROCK
1 B (BIOTITE GNEISS)
_-: __ Note:
1 L 1) 0.0'-0.1'=SURFICIAL ORGANIC SOILS
1 L 2) Auger Refusal at 54.8'

SHEET



GEOTECHNICAL BORING REPORT

SHEET

BORE LOG °
WBS 34232.1.F$4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST M. Arnold WBS 34232.1.F$4 TIP 1-4400C COUNTY HENDERSON GEOLOGIST M. Arnold
SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft) | | SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. B-65 (EB1-B) STATION 814+92 OFFSET 135ftLT ALIGNMENT -L1- 0 HR. 53.2 | [ BORING NO. B-65 (EB1-B) STATION 814+92 OFFSET 135ftLT ALIGNMENT  -L1- 0 HR. 53.2
COLLARELEV. 2,156.8 ft TOTAL DEPTH 79.1 ft NORTHING 630,913 EASTING 948,365 24 HR. FIAD | | COLLARELEV. 2,156.8 ft TOTAL DEPTH 79.1 ft NORTHING 630,913 EASTING 948,365 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 08/09/17

COMP. DATE 08/09/17

| SURFACE WATER DEPTH N/A

DRILLER C. Boyce

START DATE 08/09/17

COMP. DATE 08/09/17

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE 14400C_GEO_BH_RDWY.GPJ NC_DOT.GDT 11/14/18

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5ft | |0 25 50 75 1001 | NO. | 'moll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100| | NO. |/ voll &
2160 B 2080 | | | A 1 Match Line N R T
1 L 1 - Ce Ce Ce L WEATHERED ROCK
1 s GROUND SURFACE o 207831 785 | o . | . | . | Y g_ 2,077.7 Tan-Brown (BIOTITE GNEISS) 79.1
T 556 . T ) - Boring Terminated at Elevation 2,077.7 ft in
21562106 % 06 »
2155 T 719 [ 5 Ny i ASPHALT & ABC STONE /. T - WEATHERED ROCK (BIOTITE GNEISS)
-+ 14 CF- ROADWAY EMBANKMENT -+ —
21533T 35 -/ Wi Red-Brown-Gray, Fine to Coarse Sandy T+ - Note:
T 3 3 4 _47 i M SILT (A-4) with Trace Mica and Manganese T B Boring filled immediately after drilling
T T Wy Deposits, Trace Organics (Wood T r (FIAD) due to location in roadway
2150 T N L Fragments) from 18.5'-19.1' T r
4 i e 4 |
21483T 85 e sy T r
1 ST 4] Q9. ML 1 L
I R LT
2145 I | [ T r
\ -
21433T 135 Ty &y T r
T 4 5 6 - #1'1 - M T o
1 LA [ 1 C
2140 I | - I C
1 S L[ 1 L
213831 185 4 5 - Sl " [ 2177 19.1 1 B
+ - e2. E RESIDUAL + =
2135 + -\ - - Pink-Red-Brown, Fine Sandy SILT (A-4) + o
- \ - with Trace Manganese Deposits and Mica -+ -
21333T 235 \C r T B
T 7 7 11 - -b-18 M B T o
20| T i o T o
212837 285 o B T r
1 ST Y X5 M i 1 L
1 I L 1 L
2125 I ] C I C
21233f 335 L [ I [
1 4 B 7 . _+13_ M L 1 L
2120 I i - I -
21183T 385 RN B T r
T 5 7 11 - -k18 - M B T B
2115 I N - I -
1 Ne L. L 1 L
211337 435 ol a0 | o : \\’ C I C
1 7] M L 1 L
2110 I 1 - I -
2amatans | L Lot [ I [
M
1 N o L 1 L
2105 I L C I C
| 21033T 535 A r T r
T 10 13 16 Tl dos M B T B
200 T S o T o
20083T 585 R | r T r
T 12 13 13 - *2-6- - M B T B
| 1 . . L 1 L
2095 I I - I -
20033T 635 [ r T r
| T 7 | 11T 19 *36 - M 3 T 3
2090 1 '\\' : | 20808 e 1 C
1 [ I U I - Tan-Brown, Clayey SILT (A-5) with Trace + -
2,088 3] 685 10 13 25 e - \. O . M - Manganese Deposits and Some Mica —+ -
1 [ A <! T L 1 L
2085 I R NG . I C
1 N L 1 L
20833T 735 N C T C
T 12 30 64 ~ao4 M C 1 B
1 B .\\| L 1 L
2080 20798 770




GEOTECHNICAL BORING REPORT
BORE LOG

SHEET

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. B-66 (EB2-A) STATION 815+33 OFFSET 128 ft RT ALIGNMENT -L1- 0HR. 50.1
COLLARELEV. 2,157.3ft TOTAL DEPTH 75.0 ft NORTHING 631,010 EASTING 948,613 24 HR. 34.1

WBS 34232.1.F$4 TIP 1-4400C COUNTY HENDERSON GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. B-66 (EB2-A) STATION 815+33 OFFSET 128 ft RT ALIGNMENT  -L1- 0 HR. 50.1
COLLARELEV. 2,157.3ft TOTAL DEPTH 75.0 ft NORTHING 631,010 EASTING 948,613 24 HR. 341

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 80% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 80% 02/11/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Aiello

START DATE 07/16/17

COMP. DATE 07/16/17

| SURFACE WATER DEPTH N/A

DRILLER D. Aiello

START DATE 07/16/17

COMP. DATE 07/16/17

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE 14400C_GEO_BH_RDWY.GPJ NC_DOT.GDT 11/14/18

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft [ 0.5ft | O 2|5 5|0 7|5 100 | NO. |/ voll &
2160 L l2080 __ | _ (| __|__|______Machline _____| I I
T L T i Note:
2157.3T 00 [ 2,157.3 GROUND SURFACE 0.0 T o 0 1=
T 1 3 3 ‘6 Ss279 20% i RESIDUAL 1 L 0.0'-0.1'=SURFICIAL ORGANIC SOILS
2155 N Red-Brown, Fine Sandy SILT (A-4) with T B
21538l 35 _\_\ . B Trace Organics (Roots) and Mica T B
1 3 20 9 ?29‘ . M L 4 L
2150 T o [ 21%3 __ __ _ __ __ __ _ _ 70 T r
21488l 85 — Pink-Red-Brown, Fine to Coarse Sandy T —
T 7 0 1 12 Syl . i Clayey SILT (A-5) with Trace Rock 1 B
1 i _‘22_ i S5-280| 21% B Fragments and Manganese Deposits, T i
1 CINL | Trace Mica to Micaceous 1 L
2145 1 \ | 1 I
214381 135 N L 1 L
1 12 1 18 | 21 . _\39‘ . M L 4 L
4 SN - L 4 L
4 - N - 4 -
2140 1 | 1 I
213884 185 NG| - L 1S L
1 2413 4 - .\“75 M L 1 L
4 R s L 4 L
4 7. L 4 L
2135 1 | 1 I
213381 235 -7 L 1S L
1 6 14 1 23 - &7 | - M L 4 L
-+ - - - \ 4 - - -+ -
2130 T i [213%03 __ _ _ _ _ _ _ _ _ _ _ _ ______ 270 T i
21088l 285 N B Tan-Brown, Fine Sandy S_ILT (,_’-\—4) with T N
1 B | 31 59 —— \.82 M r Trace Manganese Deposits, Micaceous T r
I el - I N
2125 1 P - T C
212384 335 IR L 4 L
I 2 | 14 | 14 A _V_ i 1 L
4 e - - + L
2120 T T == 21203 _ _ _ _ ____ _______ __ 310 T C
| WEATHERED ROCK T —
2B 8L 388 e Rt Tan-Brown (BIOTITE GNEISS) T -
T ' *100/0.8 T B
2115 T 21188 40 T i
oL = = RESIDUAL T -
21138+ 435 20 | 29 | 39 e i M i Tan-Brown, Fine Sandy Clayey SILT (A-5) T r
T L r with Trace Rock Fragments and T C
N Manganese Deposits, Micaceous
2110 T N L 21103 _ _ _ 470 T r
2108 R__ 485 N B Tan-Brown, Fine Sandy SILT (A-4) with T _
T 21 | 42 | 53 ‘f«"% M i Trace Manganese Deposits, Micaceous 1 B
+ N A L + -
1 7. L 1 L
2105 I d L 1 L
210384 535 .- 7 L 1S L
| I 25 | 30 | 33 -8&s M L 1 L
4 et L 4 L
2100 I , - I L
209881 585 N L 1S L
1 18 | 19 | 27 - &6 M L 4 L
| 4 .- L 4 L
2095 I - I L
209381 635 .- L 1S L
| T 0 | 22 | 36 s - M K 1 L
1 N B 1 B
2090 1 > | 1 [
20838+ 685 N L 1 L
1 33 | 49 | 51 R 106/1?)‘ M L 4 L
I LT i I i
2085 1 -~ | 1 [
208384+ 735 c A L 1 L
-
T S s @028 " - M [ 2,082.3 75.0 T B
T B Boring Terminated at Elevation 2,082.3 ft in T B
T r SILT (RESIDUAL) T r




GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40) GROUND WTR (ft)
BORING NO. B-64 (EB2-B) STATION 815+06 OFFSET 128 ft RT ALIGNMENT -L1- 0HR. Dry
COLLARELEV. 2,158.0 ft TOTAL DEPTH 70.0 ft NORTHING 630,984 EASTING 948,619 24 HR. 33.2

DRILL RIGHAMMER EFF.JDATE F&R5785 CME-55 80% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Aiello

START DATE 07/16/17

COMP. DATE 07/16/17

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE 14400C_GEO_BH_RDWY.GPJ NC_DOT.GDT 11/14/18

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5f [ 0.5f | |0 25 %0 7 100 | NO. [ "moi| 6 | ELev. @ DEPTH (ft)
2160
215380 00 2,158.0 GROUND SURFACE 0.0
T T 2 3 *5_ — M B RESIDUAL
1 oL | Red-Brown, Fine Sandy SILT (A-4) with
2155] ) cpat as \ L Trace Organics (Roots), Mica, and Rock
T 3 2 6 SR M E 21535 Fragments 45
T N T o Red-Brown, Silty CLAY (A-7) with Trace
I AN SN 20510 McaandRock Fragments )
2150 21495+ a5 \ | Pink-Red-Brown, Fine Sandy SILT (A-4)
T 3 9 12 L. \_. M L with Trace Managense Deposits and Mica
21
1S Y L
2145 2,144 51 135 —
+ 13 12 16 R S M -
I A IR i
2140 T I i
21395+ 185 } —
+ 10 12 16 R }-28- - - M -
2135 2,134 5 235 [/ —
+ 7 8 11 19 M -
T 'r 21310 _ _ ________________ 210
2130 B L Orange-Brown, Clayey Fine Sandy SILT
2129 q___ 28.5 5 9 11 1 M | (A-5) with Trace Manganese Deposits and
4 B ’\20 L Mica
T oA 21260 _ _ __ _ ____ ________ 320
2125 5 194 At 23 & \ v | Red-Brown and Tan-Gray-Brown, Fine
I 5 10 15 R M L Sandy SILT (A-4) with Trace Manganese,
s . *25 .. L Deposits, Rock Fragments, Trace Mica to
1 . L Micaceous
2120 211951 385 / I~
T 8 11 12 .- -*23- .- M -
2115 2,114 5F 435 —
+ 8 14 14 R *—28- - - M -
I S N
2110 210951 485 \\ -
T 13 17 17 T @3 M -
1 }/: ) C 21060 o ____ sg
2105 B h L Tan-Brown, Clayey Fine Sandy SILT (A-5)
2104 q___ 535 10 13 13 R FA R M L with Trace Manganese Deposits,
4 I ‘Zﬁi I L Micaceous
T TS [
~
2100 2,099 51 585 < -
T 8 12 | 68 el N esd M [ 2,098.4 59.6
T ooy r Tan-Brown, Fine to Coarse SAND (A-1-b)
T " ) [ 2.096.0 with Trace Rock Fragments 62.0
2095 T a4 [~ 7 "Tan-Brown, Fine Sandy SILT (A-4) with |
2,094 q___ 635 12 29 55 L M L Trace Manganese Deposits and Rock
1 . //‘.8{ . N Fragments, Micaceous
-+ - - /‘ - - - - -
2090 T Sl i
2,089 5T 685 T -
T Ml A 7 M [ 2088.0 70.0
1 | Boring Terminated at Elevation 2,088.0 ft in
1 L SILT (RESIDUAL)
T N Note:
4 - 0.0'-0.1'=SURFICIAL ORGANIC SOILS

SHEET
10
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

[-4400C 440228 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL.

THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION T ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS MINERAL OGICAL_COMPOSITION CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. 1< 357 PASSING *2001 (> 357 PASSING 2001 AL MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P =3 = o [ a5 [ s [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. grsésibcggszgésggl?n Eg S CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
N Al AIN METAM( H AND NON-COA!
CLASS. a-2-4|A-2-5|A-2-6[a-2-7 5] COMPRESSIBILITY zgg;(c?""gg)‘“-'-l"ﬁ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R %% SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R R Yy Pl MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SRS R e . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG = s HIGHLY COMPRESSIBLE LL > 50 scs’?msumnv Rock [ ‘ \ gPé ns;gggl..ur::ow TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
2 P HELL L ETC.
e PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
;:b GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
- ORGANIC MATERIAL SOILS SoiLS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER R
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 51 TRACE 1- 107 HAMMER [F CRYSTALLINE. O o (NGLE AT WHICH & STRATUM O ANY PLANAR FEATURE IS NCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 207 .
PAS *4 ’
SSNG 40 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS I OPEN DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w - — (4@ mx| 41 M |40 Mx| a1 M [ 40 Mx | a1 N |40 Mx| a1 MN pree e . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIF_DIREC IOR 1DIF_AZIMUTH)
Pl 6 MX NP (19 MX (10 Mx| 1UMN | 10N [ 10 M (18 Mx | 11 | 1M l;metnmc HIGHLY HIGHLY ORGANIC > 10z > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INOEX | @ ° ° A X | 8 M [12 X |16 MX [NO MX AMOUNTS OF O GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B e R L Y e HAS BEEN DISPLACEMENT 0F THE
USUAL TYPES |STONE FRAGs ORGANIC < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR | GRavEL, anp | [INE | SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sawp | MO |  CRAVEL AND SAND SoiLs SoLs vy STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA ™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Afm;& EXCELLENT T0 600D FAIR TO POOR . | PR | wwsueste DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OF- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PI0F A-7-5 SUBGRIP IS < LL - 39 ;PI OF A-7-6 SUBGROLP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —i?gz‘;m" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE O s R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE) 23925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
CENERALLY LOOSE 470 10 SOIL SvMBOL ﬁ?‘; o TEST BORING O Wetaiamon TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE
GRANULAR MEDIUM DENSE @ 10 30 wa F TESTED, W Y PT N VALUES > Pr MOTTLED (MOT.) - [RREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER ALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NONE.CIO,:'ESWE, DENSE 38 T0 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES P00
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS,WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 w— = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (V SEV.) REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 0.25 10 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResipuaL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER;AE’;IFF 15 )rgaso 2 :04 4 TTrpe® ALLUVIAL SOIL BOUNDARY A sTalLaTioN (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES .
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 UNDERCUT ” UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
/] UNSUITABLE WAST ACCEPTABLE, BUT NOT TO BE RELA
OPENING (MM) 476 2000 .42 025 0075 0.053 B E2 Wsiteele wasre L B N er o | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER cosaLE RAVEL COARSE FINE ot Loy e K] UNCLASSIFIED EXCAvATIN - EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLORY v R SAND SAND i Pl MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SaTURATED USUALLY L10UIDs VERY WET. USUALLY DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
(SAT.) FROM BELOW THE CROUND WATER TABLE ;e :Iohllg et gf’: g?ﬁ? ‘;‘T.NTT 2? . g:::.IavSF;OUOBNg VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH gf‘gﬂgrgt sgﬁgrzﬁggﬁgﬁa;’g"‘\% AE)?PTR"E%;% %g”g'- ngcgzrg’é%“m THAN 4 INCHES DIVIDED BY
W LIOUID LIMIT - FER . S i SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY .
T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
"?F[‘I?E - WET -0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:  -BL3-
PLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
OUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM _| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE E WIDE 3 T0 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 2122.05FEET
st | SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [J cme-asc [J car arts [x] eutomatic  [] manvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE [] ovess |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [X] & HoLLow AuceRs [ [ TNDURATION
LASTICITY INDEX D DRY STRENGTH [X] cMe-ss0 [[] wero Facep FinGeER BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
e — v ane—— RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TeST % cosive [] w/ aovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] post HoLE oiccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT [] rricone STEEL TEETH | [T p aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O [] souon aoo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

DATE: 8-15-14
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NCDOT BORE DOUBLE [-4400C_GEO_BRDG228-230_HENDERSON.GPJ NC_DOT.GDT 10/30/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON

| GEOLOGIST Johnson, C. D.

WBS 36030.1.1 TIP 1-4400C COUNTY HENDERSON

GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 228/230 OVER BLUE RIDGE SOUTHERN RAILROAD ON [-26

BORING NO. EB1-C STATION 658+55 OFFSET 4 ft RT ALIGNMENT  -L-

COLLARELEV. 2,122.8ft TOTAL DEPTH 93.9 ft NORTHING 618,065 EASTING 956,281

GROUND WTR (ft)
0 HR. N/A
24 HR. Caved

SITE DESCRIPTION REPLACE BRIDGES 228/230 OVER BLUE RIDGE SOUTHERN RAILROAD ON [-26

BORING NO. EB1-C STATION 658+55 OFFSET 4 ft RT ALIGNMENT  -L-

COLLARELEV. 2,122.8ft TOTAL DEPTH 93.9 ft NORTHING 618,065 EASTING 956,281

GROUND WTR (ft)
0 HR. N/A
24 HR. Caved

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 10/09/18

COMP. DATE 10/09/18

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 10/09/18

COMP. DATE 10/09/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. voll G | Eev. @ DEPTH (1) (ft) 0.5ft | 0.5ft [ 0.5ft | |0 2|5 5|0 7|5 100( | NO. voll 6
2125 B 2045 | | 1A 1 Match Line | I T
1 B 04401 788 ] ) i B SAPROLITE
T [ 21228 GROUND SURFACE 0.0) T 14 | 45 |55/05 Tt =— e B TAN-RED-BROWN, SL MICACEOUS,
I T I ROADWAY EMBANKMENT 1 T — T T . T100m.0 B CLAYEY-SILT-SAND, W/ROCK
2120 + R L[k RED-BROWN, SL MICACEOUS, 2040 + S - FRAGMENTS, MnO DEPOSITS
+ t (I . CLAYEY-SAND-SILT W/SOME -+ | - THROUGHOUT (continued)
+ S L[+ BOULDERS THROUGHOUT 2039.0, 838 1 57 - - -
T - | o ||: B T ‘2_3 ______________ W I~ 2,037.3 85.5
T Tl e T | | | | %‘ WEATHERED ROCK
2115 _': T n '_ 2035 T /'_ WEATHERED HENDERSON GNEISS
1 G 2,034.0] 888 B
I Sl e T 5 [ 32 {68705 : r
| I 100/1.0 G
I I i I S i
2110 I | t C 2030 T 1T
4 R . (I 202901 938 oL *_ 2,029.0 93.8
1 S L 1 60/0.1 60/0.1 B CRYSTALLINE ROCK
1 - N 1 B HENDERSON GNEISS
4 .o L 1 L Boring Terminated WITH STANDARD
2105 I | | 2,105.0 17.8 1 L PENETRATION TEST REFUSAL at
2.104.0] 188 R L ALLUVIAL 1 - Elevation 2,028.9 ft ON CRYSTALLINE
T 5 5 7 D e2- M i LT BROWN-TAN TO BLUE-GREY, SL 1 L ROCK
1 e B MICACEOUS, STIFF 1 B
1 -3 L CLAYEY-SANDY-SILT, W/CRS 1 L
2100 4 L PEBBLES/GRAVELS, MnO DEPOSITS 4 L
20090] 238 A R 1 L
T 5 [ 10 | 10 D S M i T i
-+ - ./. - L + -
2095 1 1 L I L
20040] 288 A R 1 L
1 41516 . 411 . M B 1 L
T - oNo B I B
2090 1 \ r 1 L
2089.0] 338 . - _\>_ .. R 1 L
T - w28 - M 3 T 3
2085 I A L I L
208401 388 YA L 1 L
+ 6 8 8 - @16 M - + L
4 - L 4 L
2080 I 1 C I r
2.079.0] 438 . /’_ . L 1 L
T WOH| 3 3 $ - M i T i
2or5| T L o T o
207401 488 |- | 4 L
T 1 2 3 o M i T i
I A i I C
2070 1 \ N 1 r
206901 538 5 5 3 N \ .. | 4 L
T - @11 M C 2,067.4 55.4 T -
T “F - = SAPROLITE T -
2065 T YA B TAN-RED-BROWN, SL MICACEOUS, T B
> naa 0l 584 7 — CLAYEY-SILT-SAND, W/ROCK T —
T WOH[WOH[ 2 . M C FRAGMENTS, MnO DEPOSITS T C
T 2 - C THROUGHOUT T C
200, T - o I o
2059.0] 638 i L. L 1 L
T 1 1 Tl - - - W i T i
- .\.\: - - - -
2055 1 N L I L
2,0540] 688 5 L N - - - L 1 L
T -\734‘ - w 3 T 3
2050 I ke - I o
20490] 738 S L 1 L
] WOH[ 9 | 25 _+3 .- M i T i
I L C I C
2045 1




NCDOT BORE DOUBLE [-4400C_GEO_BRDG228-230_HENDERSON.GPJ NC_DOT.GDT 10/30/18

GEOTECHNICAL BORING REPORT

SHEET 5

WBS 36030.1.1 TIP 1-4400C COUNTY HENDERSON

GEOLOGIST Johnson, C. D.

BORE LOG
WBS 36030.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGES 228/230 OVER BLUE RIDGE SOUTHERN RAILROAD ON 1-26 GROUND WTR (ft)
BORING NO. EB2-C STATION 660+75 OFFSET 1ftLT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 2,122.0 ft TOTAL DEPTH 72.4 ft NORTHING 618,146 EASTING 956,077 24HR.  Caved

SITE DESCRIPTION REPLACE BRIDGES 228/230 OVER BLUE RIDGE SOUTHERN RAILROAD ON [-26

BORING NO. EB2-C STATION 660+75 OFFSET 1ftLT ALIGNMENT  -L-

COLLARELEV. 2,122.0ft TOTAL DEPTH 724 ft NORTHING 618,146 EASTING 956,077

GROUND WTR (ft)
0 HR. N/A
24 HR. Caved

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017 | DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017 DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cheek, D. O.

START DATE 10/25/18

COMP. DATE 10/25/18

| SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 10/25/18

COMP. DATE 10/25/18 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t [ 0.5t [ 0.5t | [0 25 50 75 100 | NO. | Aol 6 | erev.a DEPTH () M 0.5ft [ 0.5ft [ 0.5 25 50 75 100 | NO. | Aol G
2125 L 12045 | _ | _1_ | __1_____ _Matchline ___ _ _| I e
T T N Elevation 2,049.6 ft ON CRYSTALLINE
1 C ROCK
T C 2,122.0 GROUND SURFACE 0.0 I i
T L N ROADWAY EMBANKMENT T C
2120 I | . RED-BROWN, SLIGHTLY MICACEOUS T L
T 1. ||: B CLAY-SAND-SILT w/COARSE GRAVELS 1 i
T no || 1 Clr ! :
I prive| | 17 W I C
2115 1 | (G 4 L
1 B L] s L
1 - - [ 1 L
1 NO - - L[] 1 L
1 DRIVE[ | }7 ° W T B
2110 I | L T C
T I L 1 B
1 - A ||: L 1 L
1 DRIVE ::: i L[ 2,105.9 16.1 1 B
2105 I C ALLUVIAL 1 L
1 L B RED-BROWN MOTTLED, SLIGHTLY 1 L
1 - : .. L MICACEOUS CLAY-SAND-SILT 1 B
1 DRIVE[ | . . L 1 L
2100 I M [ I [
]
2 097 q“ 24 1 I B 2,097.9 241 :: :
T 33 [ 4 +7 ] M L SAPROLITE + L
T h g B ORANGE-BROWN, MICACEOUS, 1 B
2095 A4 I L CLAY-SAND-SILT w/MnO SEAMS, ROCK £ L
T HE L FRAGMENTS 1 L
209291 291 .- L 4 L
T 3 2 [ 3 +5_ : M i I C
2090 T [ L I L
208791 341 S T : . i I i
1 : M L 1 L
I e C I C
2085 I | [ I [
1 1- - L 1 L
208291 391 | P | 1 -
1 WOH| 3 | 4 » - 53-5S-1 M L 1 L
2080 I 1 L I L
1 1. L s L
207791 441 | - o 4 L
1 2 2 3 & - M | 1 L
2075 I LI . I '_
1 LI i 1 B
207291 491 1. L 1 L
T WOH| 3 | 4 - M B T B
2070 I o o I o
206791 541 1.7 B I C
1 1 2 3 ‘ o M | 1 L
2065 I N o I C
1 N ~ - - - L 1 L
206291 591 ~N - - - 1 -
T 6 | 17 | 24 “Near M B 1 B
2060 I 1 L I L
T 1] B 1 B
205791 641 -] .- o 4 L
T 20 | 18 | 23 SV M B I B
2055 I B B C I C
~
205291 691 eSS [ 20529 69.1 I C
I 43 [57/0.3 - 10003 W_ WEATHERED ROCK 1 L
1 . 100 ;T L DARK GREY, WEATHERED LAYERS OF 1 B
2050} 5 yo 6t 704 ® A 2049.6 GNEISS 724 £ L
¥ 60/0.0 60/0.0 - CRYSTALLINE ROCK T B
+ - DARK GREY BIOTITE GNEISS + -
T i Boring Terminated WITH STANDARD T i
T r PENETRATION TEST REFUSAL at T r
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CONTENTS:

SOIL AND ROCK CLASSIFICATION SHEET
SITE LOCATION MAP (DRAWING No. 1)
BORING LOCATION PLAN (DRAWING No. 2)
FINAL BORING LOGS

AASHTO/ASTM LABORATORY TEST RESULTS
GRAIN SIZE DISTRIBUTION CURVES

SITE PHOTOGRAPHS

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF PREPARING THE SCOPE OF WORK TO BE INCLUDED IN THE REQUEST FOR PROPOSAL.

GEOTECHNICAL UNIT © (919) 250-4088. THE SUBSURFACE PLANS, FIERDRING LOGS, ROCK CORES, AND
SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

' SOIL AND ROCK BOUNDARIES WMITHIN A BOREHOLE ARE BASED ON GEOTECHNICAL INTERPRETATION UNLESS
ENCOUNTERED N A SAMPLE. INTERPRETED BOUNDARIES MAY NOT NECESSARILY REFLECT ACTUAL
SUBSURFACE CONDITIONS BETWEEN SAMPLED STRATA, AND BOREHOLE INFORMATION
MAY NOT NECESSARILY REFLECT ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS.

THE LABORATORY SAMPLE DATA AND THE IN SITU (IN~PLACE) TEST DATA CAN BE

RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CUMATIC FACTORS.

THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY OR ACCURACY OF THE
INVESTIGATION MADE OR THE OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND
CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT
" SUBSURFACE INVESTIGATIONS AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE
ENCOUNTERED ON THE PROVECT. THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION
OR FOR AN EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED
AT THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTE — THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE — BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAINS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE

DRAWN BY: BKB
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— N — T
. ID STATE PROJECT NO.|SHEET NO. [TOTAL SHEET
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 14400 8.1952001 2 15
) GEOTECHNICAL UNIT
)
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
_WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE "FARD ROGK 1S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD VIELD SFT REFUSAL AN INFERFRED
)- TRANSPORTED \TER.
SOM. IS CONSIDERED TO BE THE UNCONSOLIDATED, SEM-CONSOLIDATED OR WEATHERED EARTH MATERIALS UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO POORLY GRADED) ROCK LINE INDIGATES THE LEVE!, AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN BY WA
WHIGH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN UNIFORM- SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS. AQUIFER - AWATER BEARING FORMATION OR STRATA.
100 BLOWS PER FOOT AGCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY AZONE |~
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM-AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FAGTORS SUCH ROCK MATERIALS ARE TYPICALL ows:
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR, Y DIVIDED AS FOL gmgmmﬁmmwg_ﬁﬁmwg GLAY Ms'"l_i“”-:-rc
VERY STV, GRAY SIIT G4, KOS FITH INYERER2NED FINE SAND LYRRS, EICHLY PLUSTIC, A-7-§ SUBANGULAR, SUBROUNDED, OR ROUNDED. NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS o unmw °’w‘-"""su URE°:‘°RISES'W'E' \TE, E7C.
PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFIGIENT PRESS ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION FINE TG COARSE GRAN IGREOUS AND METANOREHIC ROCKTHAT AT WHICH 1S IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABGVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, [GROUND SURFACE.
CLASS. (= 35% PASSING #200) (>35% PASSING #200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP Al [as] A2 asfasas[ar| a1 a2 a4 A8 COMPRESSIBILITY I ARy B T O B T e e ROCKTYPE | COLLUVILM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. A8, AT SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 | INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
> MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 COASTAL PLAIN ‘COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD -
SYMBOL HIGHLY GOMPRESSIBLE - LIQUID LIMIT GREATER THAN §0 SEDIMENTARYROCK | T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED O R G ICTAL LENGTH OF AL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
cP) L SHELL BEDS, ETC.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: :g g - LAY % ORGANIC MATERIAL GR;:;ULISAR sng; gv OTHER MATE ROCKS OR CUTS MASSIVE ROCKC.
#200 15 Mx}10 Mx{35 M35 MXla5 438 MN sos TRACEOFORGANICMATTER  2-3% 3-5% TRACE 1-10% FRESH Rmmsmm.FENJOINTSMAYSHOWSLIGHTSTAINING.ROOKRINGSUNDE! n_&-&erfmummmmmoammmmmmmms
LITTLE ORGANIC MATTER 3-5% §-12% LTLE 10-20%
LU LIMIT 40 Mx(41 MNL40 D41 MN 40 WDX[41 MNI40 KD41 MN MODERATELY ORGANIC P _ e - VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, . NG OF
SOILS WITH 10% 12-20% SOME 20-35% DIP DIRECTION (DIP AZMUTH) - THE DIRECTION OR BEARI THE HORIZONTAL TRACE OF
PLAsTIC N0EX] 6 MX N.P. |10 M>]10 MX]11 MNI11 N 10 MX|10 M)} 11 MNIT1 MNS UTTLEOR HiGHy | HIGHLY ORGANIC >10% >20% HIGHLY 35% AND ABOVE (V.8 gYASTHSONAskgAKBISPEGMENFAOESHlNEBRHmY.WRNGSWDERMMME!BLOWSF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
jGROUPINDEX| 0 ] 0 4MX |amx[12mx1isMX[NoMq ~ MODERATE ORGANIC STALLINE NATURE. FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTSOF | sons GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
usuaLTYFES{STONEFRAGS] | o) v or cLAYEY suty | caver ORGANIC v __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (sL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OGGASIONAL FELDSPAR i
okt SR GRAVEL AND SAND SolLs soLs MATTER v_ STATICWATERLEVELAFTER. 26 HOLRS. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - APROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
— - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN. RATING FAIRTO Xew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
ASA EXCELLENT TO GOOD FARTOPOOR poor | POOR |unsumamig DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OR SEEPAG \WITH FRESH ROGK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BULLT OF SEDIMENTS DEPOSITED BY
PJ.OF A75 <LL.-30: Pl. OF A7-6 >LL.-30 OJ"U'. = MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEOU OLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH Mﬁ_ﬂg_Nm-AMAPPABLEGEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
1 COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED SPT CPT (MOD. SEV.)  AND GAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELL
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RES iy m{m DET DMT TEST BORING SAMPLE IF YZSTED. WOULD WIKLD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
{EVALUE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROGK FABRIG GLEAR AND EVIDENT BUT REDUCED |, co et cuie £ ) uce RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING S-BULK SAMPLE {SEV.) N STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME 1TS LATERAL EXTENT.
GRANULAR LOOSE 41010 - EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
vty MEDIUM DENSE 107030 NA ARTIFIGIAL FILL OTHER THAN 8- SPLIT SPOON LENS - A BODY OF SOIL. OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
DENSE 30TO &0 ROADWAY EMBANKMENTS CORE BORING SAMPLE N MOTTLED 2} - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
(NON-COHESIVE) VERY DENSE e C:) VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT __Msou.suswvmommmmnoummwmm
e INFERRED SOUL BOUNDARIES ST-SHELBY TUBE (V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 2 pry \“\o MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO ADEGREE SUCH THAT ONLYMINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 ~ . VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. INTERVENING IMPERVIOUS STRATUM.
MEDIUM STIFF 4708 0257005 =//=7/2 INFERRED ROCKLINE PIEZOMETER RS - ROCK SAMPLE
SILT-CLAY 05701 A NSTALATION COMPLETE  ROGKREDUGED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL STIFF 81015 1702 Tt ALLUVIAL SOL BOUNDARY RT - RECOMPACTED SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITEIS
(COHESIVE) VERY STIFF 15T030 2704 SLOPE INDICATOR TRIAXIAL SAMPLE . ROCK QUALITY DESIGNATION (R.Q.D.) - AMEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD - >30 >4 25025  DIP/IDIP DIRECTION OF O ALSOAN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUNAND
INSTALLATION C8R-CBR SAMPLE EXPRESSED AS A PERCENTAGE.
R TE |_> ROCK STRUCTURES ROCK HARDNESS |
TEXTURE ORGRAIN SI SPTN-VALUE
O VERYHARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (GAP.) - RESIDUAL SOIl. WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 o 6 200 270 ° SOUNDING ROD @— SPTREFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS FICK. PARENT ROCKC
OPENING (MM) 47 20 042 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
CoATEE o ABBREVIATIONS HARD %"gm&% OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND SAND ST CLAY AR - AUGER REFUSAL PMT ) - TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
- I - PRESSUREMETER TEST
(BLDR) (coe) (GR) (CSE.SD) (F-SD) (sL) (cL) BT - BORING TERMINATED D, - SAND, SANDY MODERATELY GAN BE SCRATGHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRIGTION ALONG A FAULT OR
by oot bt HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SFPLANE
GRAN MM 305 7 20 . oz 005 0.005 & Pyt . BY MODERATE BLOWS. ;
SZE N 2 il e e ETRATION TEST TCR. TRICONE REFUSAL MEDIUM  CANBEGROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST TION RESISTAN - RUMSER OF BLOWS (N OR B.P.F.) OF
HoRD CAN BE EXCAVATED IN SMALL CHIFS TO PEICES 1 INGH MAILUM SIZE BY HAKD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
-SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST “7 - UNIT WEIGHT POINT OF A GEOLOGISTS PICK. A 2INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FOOT PENETRATION
SOIL MOISTURE FIELD RE GUIDE FOR FIELD MOISTURE DESCRIPTION D"Jém g: N 72 - DRY UNIT WEIGHT CANBE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS SoBL
TTERBER msnsm.e EscRINIDllSIU ©-VOID RATH - SOFT ED WITH 60 BLOWS.
& e ) DESCRIPTION F.-FINE W-MOISTURE CONTENT mmmpswmwcmswslzswmonemrzawwsonnc«mm SMALL, THIN mﬁﬁm&;mmmﬂmmmmnmmmmr&ml
- SATURATED- USUALLY LIQUID: VERY WET, USUALLY FOSS. -FOSSILIFEROUS V.-VERY PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST -VANE SHEAR TEST L3 VERY CAN BE GARVED WITH KNIFE. GAN BE EXGAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION (S.R.Q.D.) - AMEASURE OF ROCK QUALITY DESCRIBED BY:
w LIQUID LIMIT FRAGS. - FRAGMENTS ‘ SOFT ORMORE I THIGKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
astic I 1 MED. - MEDIUM FINGERNAL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO Topson sy~
RN ~WET-00) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING £1-SURFACE SOLS USUALLY CONTAINING ORGANIC MATTER.
® PLASTIC LIMIT HAMMER TYPE: TERM SPACING JERM THICKNESS ENCHMARK: __ BL-67 set by N.C.DOT at station 571+36.27 -BL-
DRILL UNITS: ADVANCING TOOLS: Bl A .C.
! VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED >4 FEEY
om_| OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE D LAY BITS |:| AUTOMATIC IZ] MANUAL bmd 370 10 FEET THICKLY BEDDED 1.5-4 FEET -
sL]  SHRINKAGE LIMIT [ mosues-__ MODERATELYCLOSE  1TOS3FEET THINLY BEDDED 0.16- 1.5FEET ELEVATION: 2123.53#%
' 6 CONTINUOUS FLIGHT AUGER . oSE Y VERY THINLY BEDDED 0.03-0.16 FEET -
-DRY-() REQUIRES ADDITIONAL WATER TO X axet O CORE SIZE: SLmv e :).ésss m" FEEI'O T Ty L aTED 0008008 FERT NOTES:
ATTAIN OPTIMUM MOISTURE [X] & Hoowaucers E3 - THINLY LAMINATED <0008 FEET Geotechnical Exploration
Performed By:
PLASTICITY [] cvess [ waroracep FncerBiTs [ INDURATION v
PLASTICITY INDEX (F1) DRY STRENGTH [ e o FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. I A‘ N ]
PLASTIC o5 VERY LOW [7] omesso : I FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
. _APLASTICITY 615 SUGHT D CASING D W/ ADVANCER TND TOOS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. LAWGIBB Group Member
'MED. PLASTICITY 1625 MEDIUM . . :
HIGH PLASTIOITY 26 R MORE HIGH [] ormasLE HOIST [] mcone STEEL TEETH ] eosthoLe iceer MODERATELY INDURATED GRAINS GAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE; Law Engineering & Environmental Services, Inc.
D BREAKS EASILY WHEN HIT WITH HAMMER. 3301 Atlantic Avenue
COLOR OTHER ACKERAD2 [ mcone_»munc.cars. HAND AUGER Raleigh, North Carolina 27604
e |5 [] sounomaron INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE; (919) 876—0416
DESCRIPTIONS MAY INCLUDE GOLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) COREBIT D VANE DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] omer ] omer SHEAR TEST EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
g OTHER SAMPLE BREAKS ACROSS GRAINS.
REVISED 09/15/00
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N.C.D.O.T. GEOTECHNICAL UNIT

N.C.D.O.T. GEOTECHNICAL UNIT

RE 4407 ") NCDOT.GDT 2/5/01

- NCDOT_BO

BORING LOG BORING LOG
_ - SHEET 1 OF 1 SHEET 1 OF 1
\,ROJECT NO. 8.1952001 I ID. 1-4400 l COUNTY HENDERSON I GEOLOGIST M. LEAR PROJECT NO. 8.1952001 ! ID. 1-4400 I COUNTY HENDERSON | GEOLOGIST B.BANKS
SITE DESCRIPTION  1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) . GROUND WATER (ft) SITE DESCRIPTION 1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) GROUND WATER (ft)
BORING NO. EB1-A | BORING LOCATION XXX3¢658+06 | OFFSET BBKRT 46 L]T ALIGNMENT 3Bk- .1 O0HR. CI@51.0 BORING NO. EB1-B ] BORING LOCATION X2{X46 658+93] OFFSET 20x0LX 40 R”lf ALIGNMENT B - O0HR. Cl@40.0ft
COLLARELEV. 2123.5ft | NORTHING 617,999.09 EASTING 956,307.31 24 HR. FIAD COLLARELEV. 212341t | NORTHING 618,120.49 EASTING 956,263.12 24 HR. FIAD
TOTALDEPTH 54.5it DRILL MACHINE ACKER AD2 I DRILL METHOD 3.25-ID HSA HAMMER TYPE 140-lb Manual TOTAL DEPTH 60.2 ft DRILL MACHINE ACKER AD2 l DRILL METHOD 3.25-ID HSA [ HAMMER TYPE 140-lb Manual
DATE STARTED 1/10/01 l COMPLETED 1/10/01 l SURFACE WATER DEPTH N/A DATE STARTED  1/9/01 l COMPLETED 1/9/01 I SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT savp. Y ('5 SOIL AND ROCK DESCRIFTIO ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT samp. [ é—) SOIL AND ROCK DESGRIPTION
(ft) () 0.5ft | 0.5ft { 0.5ft ? 2[0 ,4i0_ 6'0 . _,8]0 1?0 NO. ol 6 ¢ N () (/) 0.5ft | 0.5ft | 0.5ft ? 2|0 410 6|0 3'0 1?0 NO. voll 6
2123.5 GROUND SURFACE 21235 - 0.0 2123.4 GROUND SURFACE : 0.0}
T 21226 ASPHALT WITH GRAVEL FILL AT BASE X T CONCRETE WITH REBAR 1.0]
T ROADWAY EMBANKMENT FILL: RED, - ROADWAY EMBANKMENT FILL: BROWN
T30 BROWN, GREEN AND GREEN-GRAY, T as AND TAN, SANDY, CLAYEY SILT (A-4) WITH
2120 2 3 3 M SLIGHTLY CLAYEY, SLIGHTLY SANDY SILT 2120 * 3 7 3 555 |23.4% WEATHERED AND HARD ROCK
T (A-4) WITH GRAVEL-SIZED ROCK T A FRAGMENTS (GNEISS)
+ FRAGMENTS (GNEISS) AND SOME WOOD T :
- FRAGMENTS T
L 80 1 85
2115 3 13 9 M | 2115 5 7 11 M-D
Lo r
= . | T 135
2110 3 7 7 M 5 2110 5 5 5 oD
I 180 b oo
2105 -j 5 6 7 M 2105 -: < 3 5 5 M
~ 1230 {235
/4100 T 3 5 5 M 2100 ) 7 T NO RECOVERY AT 23.5 ft
I 280 I
2095+ 6 6 11 D-M f 2095+ 28.8
4 ) + 6 6 8 M
+ 33.0 5 T
e : ¥ 33.5
2020 T 4 7' 6 D-M E 2090 T 7 3 7 M ' a1
T T T T ALLUVIUM: DARK BROWN, SILTY CLaY  — —
t T (A-7-6)
+_38.0 T 385
2085—_: 3 5 7 M 2085 T i 2 7 M
1 20830___ _ o 40.5 1
L ALLUVIUM: DARK GRAY-GREEN, SLIGATLY L
I 430 SANDY, CLAYEY SILT (A-4) WITH ROOTS i
I 4 437 :
20801 2 2 4 M 2080°F 2 2 2 NO RECOVERY AT 43.7 ft
I r 1 1 1 |-\ N0 485
s i R oos PRk Y ST
£ L 486 . .
2075 2 2 4 M 2075 5 5 = W
1 20730___ . o 50.5) i 1
L ALLUVIUM: TAN AND GRAY, SLIGHTLY L0 1 bt EEELROAO 61
I 530 CLAYEY, SANDY, GRAVELLY SILT (A-4) L 53)“\31\%5 ;élltll'c n#lgg%i%t#sd SépggESILT
- . 53.6
2070 6 9 17 S8-9 | M-W 2069.0 54.5 2070 T 5 3 3 SS8 141.0
I C BORING TERMINATED AT 54.5 ft (ELEV. L
T N 2069.0 ft) IN ALLUVIUM: VERY STIFF SILT ; s I
L K (A-4) o T
4 - i Nt o0e5-- 58.7
+ - ! E + 6 12 14 M 60.2]
T i 2 T BORING TERMINATED AT 60.2 ft (ELEV.
T - Q T r 2063.2 ft) IN RESIDUAL: VERY STIFF, SANDY
T r 13) T i SILT (A-4)
£ L g L L
T N 2 T i
T - 8 T -
+ L g o+ L
L - M 1 L
+ - o’ 1 -
o
L L Q I L
& - |._| R -
Q
L L o L L
—_ i [&] L —
=z




NCDOT_BORE

4497""J NCDOT.GDT 2/19/01

N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
. SHEET 1 OF 1
JROJECT NO.  8.1952001 1D, 1-4400 | COUNTY HENDERSON | GEOLOGIST M.LEAR
SITE DESCRIPTION  1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) - GROUND WATER (it)
BORING NO. B1i-B , BORING LOCATION 5¥X£8X 659+74 OFFSET 4{RXRX 48 RTALIGNMENT B|EX -L- 0 HR. 20.1
COLLARELEV. 2094.2ft | NORTHING 618,164.02 ) EASTING 956,183.75 24 HR. Ci@14.2
TOTAL DEPTH 455 ft DRILL MACHINE BK-51 ' DRILL METHOD 3.25-ID HSA HAMMER TYPE 140-lb Manual
DATE STARTED  1/23/01 I COMPLETED 1/23/01 l SURFACE WATER DEPTH N/A
ELEV. [DEPTH|  BLOW COUNT BLOWS PER FOOT sawe. (W /] L SOILAND RO
® | @ [osn [ osn ] oat] o 2. a0 @ w100 no | gl o CK DESCRIPTION
2094.2 GROUND SURFACE 2094.2 0.0
T ’ RESIDUAL: ORANGE, TAN, WHITE AND
I GREEN, SLIGHTLY SANDY, CLAYEY SILT
T ' (A-4) WITH RELICT ROCK FABRIC
2090 3 4 4 M
1. 9.0
2085 2 4 6 M
T 14.0
T 18.0
2075 3 | & 6 \V4 NO RECOVERY AT 19.0 ft
~ I
: T_24.0
- AOT0F 7 | 12 | 12 w
T _29.0
2065~ 2 p) 7 w
T_84.0
20801 16 | 39 | 50 D-M
T.389.0
20551 22 28 a3 M
s 240
L a ] 4] s M | 20487 . 45.5
E N BORING TERMINATED AT 45.5 ft (ELEV.
I L 2048.7 ft) IN RESIDUAL: HARD CLAYEY SILT
I - 7
— I i

NCDOT_BORE 4495.GPJ NCDOT.GDT 2/19/01

N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
. SHEET 1 OF 1
PROJECT NO.  8.1952001 | 1. I-4400 | COUNTY HENDERSON | GEOLOGIST M.LEAR
SITE DESCRIPTION 1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) GROUND WATER (ft)
BORING NO. B1-C | BORING LOCATION 52386 659+3] OFFSET X20KIX 4 RT | ALIGNMENT 38X -1.- 0 HR. 21.4
COLLARELEV. 2094.5ft |NORTHING 618,095.92 - |EASTING 956,208.06 24HR. CI@19.5
TOTAL DEPTH 45.5 ft DRILL MACHINE BK-51 | DRILL METHOD  3.25-ID HSA HAMMER TYPE 140-Ib Manual
DATE STARTED  1/23/01 | COMPLETED 1/23/01 | SURFACEWATER DEPTH N/A
ELEV, | DEPTH BLOW COUNT BLOWS‘F'ER FOOT SAMP. v é-) SOIL AND ROCK DESCRIPTION
{ft (fy | osr | o5t [ osft | O 20 40 %0 80 1901 NO. | /moi| &
- 2094.5 GROUND SURFACE 20945 .
r \- ALLUVIUM: BLACK, SILTY CLAY (A-7-6) WITH
- o WOOD FRAGMENTS, ROOTS AND OTHER
T 40 \% ORGANIC DEBRIS
2000F 5 5 5 M §—
T a0 §;
20851 5 7 10 M \"2034.2 103}
T RESIDUAL: TAN, ORANGE, BLACK, TAN,
T GREEN AND WHITE, SLIGHTLY SANDY,
: 14.0 CLAYEY SILT (A-4) WITH RELICT ROCK
2080 - 5 5 7 M FABRIC
: 19.0
20751 3 4 4 w
T \VA
L 240
20701 3 3 3 SAT
L 200 _
2065~ 4 4 5 SAT
L 340
2060+ 7 15 19 M-W
r +{ 4+ 1 {0 BN 20880 36.5]
I WEATHERED ROCK (GNEISS) SAMPLED AS
L 39,0 GREEN AND WHITE, SANDY, CLAYEY SIL
2085-F 5155 70074 WITH RELICT ROCK FABRIC .
1 . 41.5
I ~ T RESIDUAL: GREEN AND WHITE, SLIGHTLY ~
L 440 SANDY, CLAYEY SILT (A-4) WITH RELICT
2050 4 - 76 17 21 M ROCK FABRIC AND GRAVEL-SIZED QUARTZ
AND FELDSPAR FRAGMENTS 45.5)
1 _ BORING TERMINATED AT 45.5 ft (ELEV.
L | 2049.0 ft) IN RESIDUAL: HARD CLAYEY SILT
+ L (A-4)




N.C.D.O.T. GEOTECHNICAL UNIT N.C.D.O.T. GEOTECHNICAL UNIT.

BORING LOG BORING LOG
: : » SHEET 1 OF 1 ! : _SHEET 1.0OF 1
JROJECT NO.  8.1952001 | 14400 | COUNTY HENDERSON | GEOLOGIST M. LEAR : PROJECT NO. 8.1952001 [1D._1-4400 | COUNTY HENDERSON __|eEOLOGIST M. LEAR
SITE DESCRIPTION 1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) . GROUND WATER (ft) SITE DESCRIPTION [-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) GROUND WATER (ft)
BORING NO. B2-A | BORING LOCATION AX(%96659- 40| OFFSET 79X 62 LT| ALIGNMENT  38(- -L- 0 HR. 203 BORING NO. B2-B | BORING LOCATION E72%¢98 660+48] OFFSET AZKRTS7 RT| ALIGNMENT BK--L- 0 HR. 19.2
COLLARELEV. 2091.7 ft NORTHING 618,035.69 EASTING 0956,179.40 24HR. Cli@17.2 COLLARELEV. 2094.9ft | NORTHING 618,188.563 EASTING 956,124.50 " 24HR. Cl@4.8
TOTAL DEPTH 55.5ft DRILL MACHINE BK-51 ' DRILL METHOD 3.25-ID HSA HAMMER TYPE 140-lb Manual TOTAL DEPTH 446 ft DRILL MACHINE BK-51 I DRILL METHOD 3.25-1D HSA HAMMER TYPE 140-lb Manual
DATE STARTED 1/22/01 l COMPLETED 1/22/01 ' SURFACE WATER DEPTH' N/A DATE STARTED  1/23/01 ' COMPLETED 1/23/01 I SURFACE WATER DEPTH N/A
ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT savp. |V /] ¢ ELEV. [DEPTH|  BLOW COUNT  BLOWS PER FOOT sanvp. [W /| L
’ _ o SOIL AND ROCK DESCRIPTION
) (ft) - 0.5t 0.5t 0.5t (') 2|o 4]0 L 6]0 8|0 190 NO. - g SOIL AND ROCK DESCRIPTION R . () () 0.5ft 0.5ft 0.5ft ? 2'0 4L0 GIO 3'0 1?0 NO. voll 6 .
20917 GROUND SURFACE 20017 og 2094.9 ' GROUND SURFACE __ 20049 Y
I ~ RESIDUAL: TAN, BROWN, GREEN, GRAY I ’ ' RESIDUAL: GRAY, GREEN AND TAN,
2090 AND WHITE, SLIGHTLY SANDY, CLAYEY + SLIGHTLY SANDY, CLAYEY SILT (A-4) WITH
- SILT (A-4) WITH RELICT ROCK FABRIC, 1 RELICT ROCK FABRIC
L 4.0 QUARTZ SEAMS AND GRAVEL-SIZED 4.0 :
L 4 3 5 M QUARTZ FRAGMENTS 2000+ " 14 13 M
2085 I
L 90 " 9.0
N 3 4 6 M , 20851 4 6 7 M
2080+ ’ ' I
L 140 A T 140 |
L 3 4 6 SAT 5 2080+ 7 8 9 M
2075+ 1
L 190 T 19,0 \V
C 2 3 5 St 20751 3 5 7 M-
2070+ ' - I
) I 240 i T 240 i
oy C 3 5 3 SAT [adl 20701 5 ) 13 M -
2065 C T C
I 290 i I 29.0 i
- 2 3 7 SAT » 2065 4 8 12 M b
2060 o % : :
I 340 N ’ I 340 i
- 3 7 10 SAT E 20601 7 3 23 M i
T i T Fo2os84_ o _ 36.5
20851 i T 3 WEATHERED ROCK (GNEISS) SAMPLED AS
T 300 : T 390 - GREEN, f}é‘%*,‘;%é Ks,;:\;\qlgn(,ccLAYEY SILT
y - - WITH REl RIC AND
T L I w 20551 10074 o GRAVEL-SIZED ROCK FRAGMENTS
2050 L 1_
I 440 1 440 \ - 20503 449
T s 7 2 M-W - sk = BORING TERMINATED AT 44.6 7t (ELEV. 1
T w452 _ . 465 T - 2050.3 ft) IN WEATHERED ROCK (GNEISS)
2045 WEATHERED ROCK (GNEISS) SAMPLED AS I N
I 400 GREEN AND WHITE, SLIGHTLY SANDY, T X
E 7 T2 CLAYEY SILT WITH RELICT ROCK FABRIC T r
T - AND GRAVEL-SIZED ROCK FRAGMENTS T C
20401 C20002 514 T C
T RESIDUAL- GREEN AND WHITE, SUIGHTLY T
T 540 _ Sé”é,'i‘(.e :&EEY SILT (A-4) WITH RELICT T B
R R T
I 28 | 24 | 30 MW EE2 oas2 s6.5f T -
5 T BORING TERMINATED AT 55.5 ft (ELEV. S T B
2 T u 2036.2 ft) IN RESIDUAL: HARD CLAYEY SILT ) T C
& T X (A-4) S T i
= o E T
8. : B [} -+ _—
S 1 " 6 T i
a T 8 i
2 L i Z I i
v S L Iy L -
¢ L 0} i
o ,J/ L :_ ; g i o
3 1 | i 3 B L
w 4 - wi -
(1o 4 -
o T - [e] iy —
@, i L 3, i K
5 2 51 -
O i L Q L
[&] o {
= 4 L z




N.C.D.O.T. GEOTECHNICAL UNIT
BORING LOG : ‘

'ROJECT NO.  8.1952001

[ID. 14400

COUNTY HENDERSON

SITE DESCRIPTION |-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495)

BORING NO. B2-C

| BORING LOCATION X250 659+93

OFFSET 1.7 CL | ALIGNMENT 3BK-L-

SHEET 1 OF 1
| GEOLOGIST M. LEAR
GROUND WATER (ft)
0 HR. 226

NCDOT_BORE 4495.GPJ NCDOT.GDT 2/19/01

COLLARELEV. 2093.5ft | NORTHING 618,116.43 EASTING 956,150.40 24 HR. Cl@13.7
TOTAL DEPTH 44.2ft DRILL MACHINE BK-51 I DRILL METHOD 3.35-ID HSA J HAMMER TYPE 140-Ib Manual
DATE STARTED  1/23/01 I COMPLETED 1/23/01 ' SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT savp. (W é SOIL AND ROCK DESCRIPTION
(t (f) | o.sft | osft | 05ft | O 20 40 .80 .80 . 100] NO. | fyoll 6
2093.5 GROUND SURFACE 0.0
T RESIDUAL: ORANGE, TAN, WHITE, GREEN,
T DARK BROWN AND PINK, SLIGHTLY SANDY,
T CLAYEY SILT (A-4) WITH RELICT ROCK
2090 _4.0 FABRIC AND GRAVEL-SIZED QUARTZ
I 3 2 5 D-M FRAGMENTS
2085+ 9.0
+ 3 3 3 D-M
20801 14.0
£ 3 e 6 M
2075+ _19.0
. 1 2 3 M-w
T A\V4
oL 240 :
_ ¥ 2 5 7 w
2085 29.0 )
=4 3 4 8 SAT
2060 34.0
+ 5 7| 10 M-W
r 0 0 e BB 365
T WEATHERED ROCK (GNEISS) SAMPLED AS
20851 39.0 GREEN AND WHITE, SLIGHTLY SANDY,
E T T CLAYEY SILT WITH RELICT ROCK FABRIC
T G AND GRAVEL-SIZED ROCK FRAGMENTS
2050 -: 44.0 i 442
F T007.2 i BORING TERMINATED AT 44.2 ft (ELEV.
T r 2093.5 ft) IN WEATHERED ROCK (GNEISS)
T N

N.C.D.O.T. GEOTECHNICAL UNIT
BORING LOG -

SHEET 1 OF 1

PROJECT NO. 8.1952001

[1D. 1-4400

| COUNTY HENDERSON

| GEOLOGIST M. LEAR

SITE DESCRIPTION

1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495)

BORING NO. EB2-A

| BORING LOCATION 572380 660-+31

OFFSET BXKKT 51 L]

ALIGNMENT XBIX -L- O0HR. Ci@56.0

GROUND WATER (ft)

4495.GPJ NCDOT.GDT 2/5/01

NCDOT_BORE

COLLARELEV. 2121.6ft |NORTHING 618,083.14 EASTING 956,095.75 24 HR. FIAD
TOTAL DEPTH 59.5 it DRILL MACHINE ACKER AD2 I DRILL METHOD 3.25-ID HSA HAMMER TYPE 140-b Manual
DATE STARTED  1/10/01 | COMPLETED 1/10/01 | SURFACE WATER DEPTH N/A
i BLOWS PER FOOT SAMP. L
ELEV. | DEPTH BLOVY COUNT v o) SOIL AND ROCK DESCRIPTION
() (f) | osft | o5t | 0.5t 20 40 80 80 1901 NO. | ol 6
21218 GROUND SURFACE —l 21216 - 0.0)
T %} 21001 CONCRETE WITH REBAR e
20T 0 ROADWAY EMBANKMENT FILL: RED,
 — 3 3 i " BROWN, GREEN AND WHITE, SANDY,
CLAYEY, SILT (A-4) WITH GRAVEL-SIZED
I ROCK FRAGMENTS (GNEISS)
2116+
+ 8.0
£ 3 4 5 M
21101
+ 13.0
: 3 4 5 M
2105
+_18.0 :
. 4 8 9 D-M
21001
+ 23.0 ‘
e 3 4 5 D-m
T 20081__ __ _ 25.8
T RESIDUAL: PINK, WHITE, ORANGE, TAN AND
20951 o BROWN, LOCALLY MICACEOQUS, SLIGHTLY
= 3 7] 3 D-M SANDY, CLAYEY SILT (A-4) WITH RELICT
T ROCK FABRIC AND QUARTZ FRAGMENTS
2090
4 33.0 :
I 3 4 4 - D-M
20851
1+ 38.0
- 3 3 3 D-M
2080 1 .
L 430
T 3 2 3 NO RECOVERY AT 43.0 ft
2075
+_48.0
I 3 3 5 M-W
2070+
+ 53.0
1 2 3 5 w
2065
1+ 58.0
T 5 8 9 MW i 2062.1 59.5
N BORING TERMINATED AT 59.5 ft (ELEV.
T [ 2062.1 ft) IN RESIDUAL: STIFF CLAYEY SILT
T i (A-4)




N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
P : : SHEET 1 OF 1
(" 'ROJECT NO. 8.1952001 [ 1D, 1-4400 | COUNTY HENDERSON | GEOLOGIST B.BANKS/M. LEAR
SITE DESCRIPTION |-26 OVER NORFOLK SOUTHERN RAILROAD (30726-0-4495) . GROUND WATER (ft)
BORING NO. EB2-B | BORING LOCATION X26¥K 661+] BFrseT Z30RX 38 NELIGNMENT BX L- | OHR. Cl@44.0f
COLLARELEV. 2121.4ft |NORTHING 618,197.66 EASTING 956,053.87 24HR.  FIAD
TOTALDEPTH 50.0f | DRILLMACHINE ACKERAD2 |DRILLMETHOD 3.25-ID HSA | HAMMER TYPE  140-b Manual
DATE STARTED  1/9/01 | cOMPLETED 1/9/01 | SURFACE WATER DEPTH N/A
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
: o SOIL AND ROCK DESCRIPTION
) () | osft | osr | 05ft |0 20 40 80 .80.. 190 NO. |/voll 6
2121.4 GROUND SURFACE 21214 0.0
T CONCRETE WITH REBAR
21201 2119.6 1.8
T 35 ROADWAY EMBANKMENT FILL: BROWN,
S 7y 3 3 MICACEOUS, SANDY, CLAYEY SILT (A-4)
2115 +
X
4 2 5 6 887
2110
1 135 :
+ 2 2 6
2105 +
185 5 5 5 2023__ 19.1
T RESIDUAL: BROWN, WHITE AND TAN,
T CLAYEY SILT (A-4) WITH RELICT ROCK
| 2100 STRUCTURE
Y Iz3s
L ) I 4 ] 8
2005 -
I 285
1 5 9 " 58-8 [26.1%
2080|-
1 335
4 " 18 14
2085
] 385
1 4 6 8
2080
1 435
1 5 6 6
2075 +
1 485
T 3 5 ° M 2071.4 50.0
T B BORING TERMINATED AT 50.0 ft (ELEV.
T — 2071.4 ft) IN RESIDUAL: STIFF SILT (A-4)
5 I -
e L L
« 1 L
[
(=] T -
1] L L
5 T B
a 4 -
(%]
= + L
= I B
c‘f . -+ -
5 I -
8 1 I
wi T -
o 1L -
(e}
ﬂ:ll 4 -
'6 —_ —
[=} T -
(&} 1 -
Z

5.GPJ NCDOT.GDT 2/19/01

N.C.D.O.T. GEOTECHNICAL UNIT
BORING LOG

SHEET 1 OF 1
PROJECT NO. 8.1952001 |1D. 1-4400 | COUNTY HENDERSON | GEOLOGIST M. LEAR
SITE DESCRIPTION 1-26 OVER NORFOLK SOUTHERN RAILROAD (30725-0-4495) GROUND WATER (ft)

BORING NO. EB2-C

| BORING LOGATION XZ4XK 660+ ]

BFFSET KKT2 LT]

ALIGNMENT -BL- 0HR. Cl@50.0

NCDOT_BORE 449

COLLARELEV. 2120.8ft | NORTHING 618.140.1 3 EASTING 956,083.76 24 HR. Cl@50.0
TOTAL DEPTH 5551t DRILL MACHINE ACKER AD2 l DRILL METHOD 3.25-ID HSA HAMMER TYPE 140-Ib Manual
DATE STARTED  1/11/01 | COMPLETED 1/11/01 | SURFACE WATER DEPTH N/A
. T BLOWS PER FOOT SAMP. L
ELEV. | DEPTH BLOW COUN 0 20 40 60 80 100 \/ o SOIL AND ROCK DESCRIPTION
() (ft) 0.5ft | 0.5ft . 0.5ft ) ) | \ \ ] NO. voll G
2120.8 GROUND SURFACE _L 2120.8 . 0.0)
21201 - ROADWAY EMBANKMENT FILL: RED,
T L BROWN, GREEN, TAN AND ORANGE,
I i CLAYEY SILT (A-4) WITH GRAVEL-SIZED
I 40 i ROCK FRAGMENTS
I ] 8 10 M
2115
L o0
[ 6 7 ) M
2110 "
L 140 K
I 3 a 5 M i
2105+ -
I 190 B
C 5 5 5 D C
2100~ | o088 220
I . RESIDUAL LIGHT TO DARK GREEN, TAN,
[ 240 K ORANGE, WHITE AND BROWN, CLAYEY
I 5 | o 5 D i " SILT (A~4) WITH RELICT ROCK FABRIC AND
2095 L ROCK FRAGMENTS (GNEISS)
I 280 i
I 3 3 1 D i
2090 -
[ 340
N 5 5 7 D
2085+
T 39.0
I 2 3 2 M
2080
I 440
I ) 3 7 w
2075+
T 400 :
I 3 ! 6 w
2070+ :
I s4.0
- 5 7 9 M 2085.3 55.6
T = BORING TERMINATED AT 55.5 ft (ELEV.
T - 2065.3 ft) IN RESIDUAL: VERY STIFF,
T r CLAYEY SILT (A-4)
T i




LAW ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
3301 ATLANTIC AVENUE
RALEIGH, NC 27604

7Y  LAW ENGINEERING AND ENVIRONMENTAL SERVICES INC.
3301 ATLANTIC AVENUE
RALEIGH, NC 27604

N.C.D.O.T./AASHTO CLASSIFICATIONS N.C.D.O.T./AASHTO CLASSIFICATIONS

REPORT ON SAMPLES OF: SOILS FOR QUALITY REPORT ON SAMPLES OF: SOILS FOR QUALITY

Law Project Name and Number: 1-26 OVER NORFOLK SOUTHERN RAILROAD 30725-0-4495

Law Project Name and Number: 1-26 OVER NORFOLK SOUTHERN RAILROAD 30725-0-4495

Project: 8.1952001 (1-4400) County: HENDERSON Owner: N.C.D.O.T. Project: 8.1952001 (1-4400) County: HENDERSON Owner: N.C.D.O.T.
Date Sampled: JANUARY 2001 Received: 1/12/01 Reported: 1/23/01 . Date Sampled: JANUARY 2001 Received: 1/12/01 Reported: 1/23/01
Sampled from: EB1-B, EB1-C By: B.K.BANKS Sampled from: EB2-C, EB1-A By: B. K. BANKS

Submitted by: Law Engineering and Environmental Services, Inc.

1992 Standard Specifications

Submitted by: Law Engineering and Environmeﬁtéi éérvices, Inc.

1992 Standard Specifications

TEST RESULTS TEST RESULTS
Lab Sample No. SS8-1 S$8-2 S8-3 SS-4 88-5 SS-6 Lab Sample No. SS-7 SS-8 SS-9
Retained 4.75 mm Sieve (%) 0.0 0.0 0.0 39.2 0.0 0.0 Retained 4.75 mm Sieve (%) 0.0 0.0 0.0
Passing 2.00 mm Sieve (%) 100.0 - 100.0 100.0 60.8 100.0 100.0 Passing 2.00 mm Sieve (%) 100.0 | 100.0 100.0
Passing 425 ym Sieve (%) 95.5 94.9 *98.6 50.6 92.8 98.3 ‘Passing 425 um Sieve (%) 86.6 98.7 88.2
Passing 75 um Sieve (%) 64.9 ' 76.4 87.9 28.4 66.2 67.2 Passing_; 75 um Sieve. (%) 63.0 89.7 48.0
- NS . N 1
. ) MINUS 2.\‘00mm FRACTION MINUS 2.00mm FRACTION
SOIL MORTAR - 100% SOIL-MORTAR - 100% _ '
Coarse Sand Ret - 250 ym (%) 9.5 9.0 3.1 55.3 13.0 7.0 Coarse Sand Ret - 250 ym (%) 19.5. 3.7 20.8
Fine Sand Ret - 53 um (%) | 39.9 21.8 17.4 22.1 30.8 39.3 Fine Sand Ret - 53 uym (%) 25.8 . 325 41.9
Silt 0.05 - 0.005 mm (%) 36.4 22.7 32.3 15.0 26.8 41.9 Silt 0.05 - 0.005 mm (%) 38.0 T T49.9 23.9
Clay < 0.005 mm (%) | 142  46.5 47.2 7.6 29.4 11.8 Clay < 0.005 mm (%) 16.7 13.9 13.4
Moisture Content (%) 22.3 26.2 273 | - 23.4 41.0 Moisture Content (%) 25.7 261 | e
Liquid Limit, L.L. 36 42 32 20 31 33 Liquid Limit, L.L. 36 37 21
Plasticity Index, P.I. 5 14 8 1 5 1 Plasticity Index, P.l. 4 5 2
AASHTO Classification A-4 (3) A-7-6 (11) A-4 (7) A-2-4 (0) A-4 (2) A-4 (1) AASHTO Classification A-4 (2) A-4 (6) A-4 (0)
Organic Content (%) — el e e - — Organic Content (%) ] = - -
Boring No. "EB1-C EB1-C EB1-C "EB1-C EB1-B EB1-B Boring No. "EB2-B  EB2-B EB1-A
Station’ 5 ' - Station o B
Offset Offset Lo
Alignment -L- -L- -L- -L- -L- -L- Alignment -L-- -L- -L-
Depth (ft) From 14.0 -34.0 44.0 54.2 4.0 54.1 Depth (ft) From 9.0 29.0 53.5
to 15.0 35.0 450 55.0 5.0 55.1 to 10.0 30.0 54.5
*I}?EMARKS_: REMARKS:
\01-04495d01.xis Reviewed by: ,/%/M \01-04495d02.xis Reviewed by: /%M
/ /7 7/ 7
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MATERIAL DESCRIPTION

USCS AASHTO

& S5-3

ND A—4 (7)

Project No.:

Project:’
® Location: 8S-2
Date: 01-23-01

I-26 OVER NORFOLK SOUTHERN RAILROAD

' [S L
. . .5 55
100 @ o o -8 38 % g & % £ &%
: : : T T ii-ﬁih‘\*L\ é é f
90 AN E . VE—
80 § \\\S
70
[an
i N
Z 60 \{\\
L
Z 50 \\~4‘
Q) -..
[a ]
W 40
[N
30
20
10
{
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE — mm
%+75 mm % GRAVEL % SAND % SILT % CLAY
® 0.0 0.0 23 .6 76.4
LL PI Dgs Deo D50 D3gp D45 Dyo Ce - Gy
® 42 14 0.13 0.03 0.01
MATERIAL DESCRIPTION Uscs AASHTO
® ss-2 ND A-7-6 (11)
30725-0-4495 Remarks:

ND=NCT DETERMINED.
SPECIFIC GRAVITY IS
ASSUMED .

NATURAL MOISTURE = 26.2%

GRAIN SIZE DISTRIBUTION TEST REPORT

LAW ENGINEERING,

INC.

Figure No. Q2

Project No.:

Project:

® lLocation:

30725-0-4485

I-26 OVER NORFOLK SOUTHERN RAILROAD

Date: 01-23-01

SS-3

Remarks:
ND=NGT DETERMINED.
SPECIFIC GRAVITY IS

ASSUMED .

NATURAL MOISTURE 27.3%

GRAIN SIZE DISTRIBUTION TEST REPGRT

LAW ENGINEERING, INC.

Figure No. Q03
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DISTRIBUTION TEST REPORT

GRAIN SIZE GRAIN SIZE

DISTRIBUTION TEST REPORT

in
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in
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‘11 in.
“13/4 in.
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~ #40
#60
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=1 #a00
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GRAIN SIZE - mm

1.0 0.1 0.01 0.001 200 100 10 .0

GRAIN SIZE - mm

200 100 10.0

%+75 mm

% GRAVEL

% SAND

% SILT

% CLAY

0.0

39.2

32.4

28 4

%+ 75 mm

% GRAVEL

% SAND

% SILT % CLAY

g.C

0.0

52.0

48 .0

Di5 Dig Ce Cy

0.0107

Dag
0.040

Dsg
0.08

Dso
0.11

Dgs
0.34

D1o Ce Cy LL PI
0.04133 | 0.31 | 124.5 o 21 2

D15
0.0285

D3p
0.082

LL PI
® 20 1

Dsg
0.40

Dso
1.68

Dgs
26 .58

AASHTO
A-4  (0)

MATERIAL DESCRIPTION - uUscs

® S55-9 NO

UsCs AASHTO
ND A-2-4 (0)

MATERIAL DESCRIPTION

® S5-4

Project No.: 30725-0-4485 Remarks:

Project: I-26 OVER NORFOLK SOUTHERN RAILROAD
& lLocation: SS5-8

Project No.: 30725-0-44895 Remarks:

Praject: I-26 OVER NORFOLK SOUTHERN RAILROAD
S5-4

ND=NOT DETERMINED. ND=NOT DETERMINED.

® lLocation:
i SPECIFIC GRAVITY 1I&

SPECIFIC GRAVITY IS

ASSUMED . ASSUMED .

01-23-01 Date: 01-23-01

GRAIN SIZE OISTRIBUTION TEST REPORT

LAW ENGINEERING, INC.

Date:

GRAIN SIZE DISTRIBUTION TEST REPORT

LAW ENGINEERING, INC.

Figure No. Q09

At . 1/

Figure No. (4
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Site Photographs [-26 Over Norfolk Southern Railroad
8.1952001 (1-4400) LAW Job Number 30725-0-4495

=
ok MR,
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bk w0 R T

Photograph 1: View looking south along End Bent 1. EB1-C in foreground. Photograph 3: View looking north along Bent 1. B1-A in foreground.

Photograph 2: View looking north along End Bent 1. EB1-C in foreground. Photograph 4: View looking south along Bent 1. B1-B in foreground.



Site Photographs I-26 Over Norfolk Southern Railroad
8.1952001 (I-4400) LAW Job Number 30725-0-4495

Photograph 6: View looking north at B2-B. Photograph 8: View looking north along End Bent 2. EB2-C in foreground.



Site Photographs I-26 Over Norfolk Southern Railroad
8.1952001 (1-4400) LAW Job Number 30725-0-4495

Photograph 9: View looking southeast along -L- toward End Bent 1. Photograph 10: View looking northwest along -L- toward End Bent 2.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _ HENDERSON
PROJECT DESCRIPTION I-26 FROM US-25 BUSINESS
(EXIT 44) TO NEAR NC-280 (EXIT 40)

SITE DESCRIPTION EXTEND EXISTING CULVERT *0236
CROSSING UNDER [-26 CONVEYING KIMSEY CREEK
@ PROJECT STATION -L- 769+93.36

STATE STATE PROJECT REFERENCE NoO. No. SHEETS

— —
SHEET TOTAL

N.C. |-4400C 1|5

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS,ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
F&R CONSULTANTS

D. RACEY

N. CONSIGLI

S. WOODS

INVESTIGATED BY D-RACEY/DC ELLIOTT

DRAWN BY DC ELLIOTT

CHECKED BY JC KUHNE

suBMTTED BY _JC KUHNE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

|-4400C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION

s

BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WEATHERED \f(w NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) E5—"5—1 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS L L S =7, T FINE 70 COPRSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAsS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CRY 747>+ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
CROUP a3 | a2 a4 | a5 a6 a7 | ataz | a4ns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L,| ONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i . g NON-CRYSTALLINE | — — —| FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. 55 A3 46,47 COMPRESSIBILITY ARSI SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ,«2:« RN SLIGHTLY COMPRESSIBLE L <a ‘ ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R e NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
s PASSING s HIGHLY COMPRESSIBLE LL > 5o SEDIMENTARY ROCK L ST REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED | By TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
. I I e .
i CRANULAR | T MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-z‘:a o SoiLs e ORGANIC MATERIAL B e TR OTHER MATERIAL ROCKS OR CuTS MASSIVE Rock:
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1 - 10% HAMMER IF CRYSTALLINE. %’;&Jﬁf’ms AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-57 5 - 127 LITTLE 18 - 20% .
- - SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS I OPEN. DIP DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 40 x| 41 MN |49 Mx| 41 MN | 4@ Mx | 41 M [ 40 Mx| 41 M v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
ITLE OR Y y y
ol Y o |10 mx |18 mx | 1y |1 |10 e (1 mx] 10 | 1 LITTL HIGHLY HIGHLY ORGANIC > 187 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ] ) ] amx | 8Mx |12 |16 ux N0 M AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SouLs (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING s ' .
oF MasoR | GRaveL, ewo | NE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
maTERIALS | sanp | OO | CRAVEL AND SND Sos SoiLs Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
prEv— AR T0 Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
15 SUBGRADE EXCELLENT T0 GO0 FAIR T0 POOR o008 POOR | UNSUITABLE e on see 3LI||T.: ?3323 ;gcosn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP IS < LL - 30 Pl OF A-7-6 SUBGROWP IS > LL - 3 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EOPMATION (1) - @ MAPPABLE GEOLOGIC UNIT THAT CAN B RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE ey OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 232  plp & DIP DIRECTION F_TESTED, W Y PT_REFUSAN LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED NS - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTION
GENERALL Y LOOSE 470 10 SOIL SYMBOL 0FT owr TEST BORING O Neralanion TO SOME EXTENT., SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 2 10 3 wa ARTIFICIAL FILL GF) OTHER CONE PENETROMETER F TESTED, W PT N VALUES > Pr MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 38 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2104 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WOULD YIELD SPT N VALUES <100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
;deLTTE-F'I:Il;-\?.V Msous.;;awinrr g Troo 185 0.? TTOD 2!.@ =77=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) vsn:A:;w 15 >rggam 2 :04 4 *Trpe? ALLUVIAL SOIL BOUNDARY A Al CATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS Rock.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 ©0.42 025 0.075 0.053 £l UNSUITABLE WASTE ACCEPTABLE, BUT NOT T0 BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. - - - . - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EVBANKMENT OR BACKETLL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK g
BLOR) COB) R SAND SAND oL i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. D) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7)Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | CSE- - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED - VERY WET OPT - DYNAMIC PENETRATION TEST  SaP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
SATURATED USUALLY LIOUID: VERY WET, USUALLY e - VoID RaTIO SD. - SAND, SANDY S - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL. - SILT, SILTY ST - SHELBY TUBE . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A; ELEVATIONS DERIVED FROM PROJECT DTM
pLL | PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EO IPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET .
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT p . NOTES:
[] cMe-asc [] ceav sits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO X VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
PLASTICITY INDEX ®D) DRY STRENGTH [J cme-ss0 [ wero Facep FinGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 T VERY Low [] runc.-cersioe inserTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TeST [ cosms [] w ovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
“005"‘“;’-'-* TP LASTIC ":25 . MEDIUM [] post HoLE DicsER MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone * STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
5 o INDING R $
O O [J souors roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core air [] vane suear TEST

UJ

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE 14400C_GEO_CULV0236_BOREHOLES.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 34232.1.1

| TIP 1-4400C | COUNTY HENDERSON

| GEOLOGIST N. Consigli

WBS 34232.1.1

SITE DESCRIPTION

I-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40): Extend Culvert 0236 on Kimsey Creek

BORING NO. B-53

STATION 768+28 OFFSET 91ftLT ALIGNMENT  -L1-

COLLARELEV. 2,054.0 ft

TOTAL DEPTH 5.0 ft NORTHING 626,443 EASTING 949,727

GROUND WTR (ft)
0 HR. N/A
24 HR. N/A

SITE DESCRIPTION

BORING NO. B-54

TIP 1-4400C COUNTY HENDERSON GEOLOGIST S. Woods
I-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40): Extend Culvert 0236 on Kimsey Creek
STATION 769+46 OFFSET 97 ftLT ALIGNMENT  -L1-

COLLARELEV. 2,056.2 ft

TOTAL DEPTH 15.0 ft NORTHING 626,545 EASTING 949,665

GROUND WTR (ft)
0 HR. 10.4
24 HR. 5.4

DRILL RIGHAMMER EFF./DATE NA

| DRILL METHOD Hand Auger

HAMMER TYPE NA

DRILL RIGHAMMER EFF/DATE  F&R5785 CME-55 80% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Aiello

START DATE 08/09/17

COMP. DATE 08/09/17

| SURFACE WATER DEPTH N/A

DRILLER D. Aiello

START DATE 07/18/17

COMP. DATE 07/18/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t : ! . NO. | /moll 6 | Etev. DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ! . NO. |/woll o
2055 | 2060 |
2,054.0 GROUND SURFACE 0.0 ] K
S-500 | 17% 2ﬁf>_30_\ ALLUVIAL 10| 1 -
- L Loose, Brown, Silty Fine to Coarse SAND | i |
M 20510 | (A-2-4) with Trace)ll\/lica, Organics (Roots) | 3.0 205621 00 —_— [ 2056.2 GROUND SURFACE 0.0
2050 M — and Clay g 2055 ] WOH[ 1 2 *q M ENC ROADWAY EMBANKMENT
2,049.0 “Mediun Sfiff ﬁeF-B_roWn_Fin_eEaﬁiy_SﬁT 5.0 ] . L\_ Dark Brown, Eine to Coarse Sandy Silty
(A-4) with Trace Mica 205271 35 (N ||:\' CLAY (A-6) with Trace Organics (Roots)
RESIDUAL . 21214 & - W I 20515 47
Medium Stiff, Gray, Fine Sandy SILT (A-4) 2050 ] N - ALLUVIAL .
with Trace Mica and Organics (Roots) ] _\\ B N 2,049.2 Orange-Tan, Fine to Coarse Sandy Sity ~_ _7.0]
Boring Terminated at Elevation 2,049.0 ft in 204774 85 N i 71 CLAY (A-7) with TE)ace Mlca and Manganese|
SILT (RESIDUAL) i 2 2 23 B \ L. W | _____D®D e_pt")ﬂ S _ _ _ __
i R 2 [ Dark Gray, Clayey Fine to Coarse SAND
Note: 2045 _ > | (A-2-6) with Trace Mica and Organics (Wood
1) PROPOSED CULVERT INVERTS = 4 AN | 20442 Fragments) —12.0]
2049.6' UPSTREAM (RT of -L-) & 2047.7' 2,042 7+ 135 . \\- - - BT - RESIDUAL
DOWNSTREAM (LT of -L-) 19 28 39 N M - 20412 Gray, Fine to Coarse Sandy SILT (A-4) with 15.0
F——\ Trace Rock Fragments, Micaceous -

Boring Terminated at Elevation 2,041.2 ft in
SILT (RESIDUAL)

Note:

1) 0.0-0.1"' = SURFICIAL ORGANIC SOILS
2) PROPOSED CULVERT INVERTS =
2049.6' UPSTREAM (RT of -L-) & 2047.7'
DOWNSTREAM (LT of -L-)




NCDOT BORE DOUBLE 14400C_GEO_CULV0236_BOREHOLES.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34232.1.1 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST S. Woods
SITE DESCRIPTION [-26 from US 25 Business (Exit 44) to near NC 280 (Exit 40): Extend Culvert 0236 on Kimsey Creek GROUND WTR (ft)
BORING NO. B-55 STATION 771+28 OFFSET 85 ft RT ALIGNMENT -L1- 0 HR. N/A
COLLARELEV. 2,056.7 ft TOTAL DEPTH 3.8 ft NORTHING 626,790 EASTING 949,742 24 HR. N/A
DRILL RIGHAMMER EFF./DATE NA | DRILL METHOD  Hand Auger HAMMER TYPE NA
DRILLER D. Aiello START DATE 08/14/17 COMP. DATE 08/14/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) DEPTH (ft)
2060 -
: 2,056.7 GROUND SURFACE 0.0)
- S5 | 46% |L[L 2.055.7 ROADWAY EMBANKMENT __ _10]
L[T=205471  Soft, Dark-Gray, Fine to Coarse Sandy | ___2.0
Sat. 20509 Clayey SILT (A-5) with Trace Organics a8

(Roots) and Mica

Soft, Dark Gray, Fine Sandy SILT (A-4) with
Trace Organics (Roots), Gravel, and Mica
ALLUVIAL
Loose, to Medium Dense, Brown, Fine to
Coarse SAND (A-1-b) with Trace Gravel
Boring Terminated at Elevation 2,052.9 ft in
SAND (ALLUVIAL)

Note:
1) Hand auger refusal at 3.8
2) PROPOSED CULVERT INVERTS =
2049.6' UPSTREAM (RT of -L-) & 2047.7'
DOWNSTREAM (LT of -L-)

SHEET 5
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STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. |-4400C 1] 3

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPQSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TQ THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
DC CHEEK

CJ COFFEY

CD JOHNSON

DC ELLIOTT

INVESTIGATED BY _PC ELLIOTT

ORAWN By _DC ELLIOTT

cHecken By _JC KUHNE
SuBMITTED BY JC KUHNE

DATE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

|-4400C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 188 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TwO OR MORE SIZES.

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

UJ

OOo

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SMND LAYERS,HIGHLY PLASTIC,A-7-6 l:EUf:g”;zgLL'GU?-ZRROSLL"';%“&%%E%F O%OI;OL?:I:EIES IS DESIGNATED BY THE TERMS: WEATHERED 7]/ 2] NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_COMPOSITION ROCK (WR) £ =57 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OROANIC MATERIALS L CAvSTALLINE <=7, T FINE 70 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASs. (< 357 PASSING #2000 (> 351 PASSING #2000 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROtk R C7-,Z7-.] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a3 a4 ] a5 ] a6 | a7 - — ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. \Z 2 L J ONEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP A1, A-2 A-4,A-5
— : g PR T NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-2-4 | A-2-5 | a-2- e A-3 A-6,A-7 co ESSIBILITY Il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL 3’3“3’3 RN SLIGHTLY COMPRESSIBLE L <3 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
BRI ey INERN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 58 (s';:spc;msmanv Rock [ | \ gagLss;gggLé TR;:OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
- o vl IV ol PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SolLS GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
‘200 10 MX |35 MX) 35 MX|35 MX |35 MX| 36 MN |36 MN)36 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER .
ATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 5% TRACE 1-10% HAMMER IF CRYSTALLINE. e CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
w _ g e a0 o (40 wix| a1 | 40w | 41 v |40 x| 1 e SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% T o L D e o s I e | DIP DIRECTION DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl sx | W {10 mx |10 mx | v |1 v |10 mx 10 mx | 10N | 1 LITLE R HIGHLY HIGHLY ORGANIC > 107 > 201 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
o ORGANIC .
CROWP INEX| @ ° ° 4 MX_ |8 MX]i2 MX|16 MX|ND MX AMOUNTS OF e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B T IR Tl TURE TONE LONG wHICH Arehe 1AS BEEN DISPLACEMENT OF THE
o T17e5 |STONE Frace, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
oF masor | caaveL, o | FNE SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
matERlaLs | sanp | OO | CRAVEL AND SAND SoLs SoILS Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
pr— P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 SUBCRADE EXCELLENT T0 GO0 FAIR T0 POOR o POOR | UNSUITABLE e on s 3L|"f: Egggs :gg:n HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PLOF 4-7-5 SUBCROWP IS < LL - 30 P OF A-7-6 SUBGROWP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS. ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOCNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 232> pIp & DIP DIRECTION F_TESTED, W 1/ PT_REFUSA LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
N-VALUE) (TONS/FT%) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY L 0ose f 1010 SOIL SYMBOL T oNT TEST BORING O wE NN 70 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GR?::lI.AR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MA AL
(NON-COHESIVE) DENSE 38 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2104 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
faLLrTE-F?:Z\AV MEDI STIFF 47108 2.5 10 1.0 =77=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
L STIFF 810 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
PIEZOMETER ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 38 2704 *Trpet ALLUVIAL SOIL BOUNDARY A NsTaLLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AG A PERCENTAGE
HARD > 30 >4 3
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 66 200 270 @ UNDERCUT % mgt??:é&E'-‘;l:S"TCEAVATION - :E‘EE??:&iEDB&;(C:g?TTIgNB-E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 ©0.42 025 0.075 0.053 . RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW NCLASSIF N - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE LL UNCLASSIFIED EXCAVATION EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
BLOR) prve R SAND SAND o i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS g{-\. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | CSE- - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE_RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
saT OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRF
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS St - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
R::’NI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
oM _L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
AEOUIRES. ADDITIO e o [X] ce-asc [] cav aits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
U Al INAL WA VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.93 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
- DRY - @ .
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
BOREHOLE ELEVATIONS TAKEN FROM THE RELEVANT BASELINE'S
PLASTICITY INDEX ®D) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGeRr BITS [ FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT. PRESSURE.ETC. | ~oocc™cr T ie
NON PLASTIC - o5 T VERY Low [] runc.-carsioe InseRTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TeEST 0 0 HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
:g):&af&sﬁ?snc " Iosazrfons Mi?cI:M [] post HoLE DiGeER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
|:| PORTABLE HOIST D TRICONE * STEEL TEETH I:I HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER, ««NOTE: FROM GEU: ONE WALL BORING ALSO HAS THE ORIGINAL "B-x" DESIGNATOR
COLOR TRICONE * TUNG. ~CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE: INCLUDED IN THE WALL BOREHOLE NAME TO CORRELATE w/ THE ORIGINAL
O 0 SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER. NAME OF THAT BORING FROM A 200IBRDG DRILLING PROGRAM
[] core a7 VANE SHEAR TEST

DATE: 8-15-14
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REFERENCE

34232
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PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN & PROFILE
BORE LOG(S)
SOIL TEST RESULTS

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY HENDERSON

PROJECT DESCRIPTION I-26 FROM US 25 BUSINESS
(EXIT 44) TO NEAR NC 280 (EXIT 40)

SITE DESCRIPTION RETAINING WALL 101 ON -L- FROM
676+00 TO 678+50, 65.5’ RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. |-4400C 1|5

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

|-4400C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS FGANIC MATERIALS PE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURF ACE.
P =2 ) ma [as [ a6 [~ ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- MPRESSIBILTTY NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. -2-4 | A-2-5 | A-2-4 CO L ROCK (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Q:M SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S Ry e MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SRR e . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ?CE;J)IMENTARY ROCK [ : I g:;LsE;gggL.E TF::OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
:g PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 ORGANIC MATERIAL B - T OTHER MATERIAL ROCKS O CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1 - 107 HAMMER IF CRYSTALLINE. O o CNCLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5% 5 - 12z LITTLE 12 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF O ’
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOIIILISEWIJ: MODERATELY ORGANIC 5 - 1o 12 - 207 SOME 20 - 35% W Sy CRYSTALS ON @ BROKEN SPECIMEN FACE ‘SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER wag f;‘ DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN ;wémz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC .
GROUP INDEX [] [} [] A M |8 e |12 mx]16 Mx|No Mx AMOUNTS OF So1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR | GRAVEL, D g’:; 2:;1: 0': Mtjtgm SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. VEL
MATERIALS | SAND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN AT Lo To o — P U I Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os:M;E;ospans znr. DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE POOR SPRING OR SEEP 3';";"; fgé'gs ;’;‘EE HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PI OF A-7-5 SUBGROUP 1S < LL - 30 ;P OF A-7-G SUBGROUP IS > LL - 30 C w MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL Lomnou (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%5  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT%) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED i
gi'lf.ﬁfkk' LOOSE 470 10 SOIL. SYMBOL Q?;: O TEST BORING O NetaLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE lo 10 30 e ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF 4T . X =7
'542} F'I:I;Q EDIUT FE I 08 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ol ERIAL STI 8 T0 15 170 2 PIEZOME TER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) RY STIFF T TO 4 N
ESIVE VE HAFSIDI 15> 2030 2 )g wrwpet ALLUVIAL SOIL BOUNDARY A R ATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS & PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
- VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 18 40 0 200 270 @ UNDERCUT umgL?Ts‘flrlsn DxcavaTion - ] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 0.25 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
HALLOW o UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED B D e e e
BOULDER COBBLE GRAVEL ConneE e SILT cLaY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
(BLDR.) (COB. (GR.) SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED N FRAGMENTS STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION n:rr - DlLl:LOME;’ER rT::TT reer PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LIQUID: VERY WET. USUALLY SR S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
: . e - VOID RATIO . - SAND, SANDY SS - SPLIT SPOON R Al AR F LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE oL SILT.SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
E . . ST - SHELBY TUBE SoFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED REA THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — { LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS - ROCK FINGERNGI SSURE. CAN BE SCRATCHED READILY BY ra N
P'F-x;'; CVET - o0 SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL - TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
o | opTivum moisTuRe - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
EOUINES ADDITIONAL WATER T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
. . L W VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (O ATTAIN OPTIMUM MOISTURE s [] & CONTINUOUS FLIGHT AUGER p—— THINLY LAMINATED < 0.008 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS e [+ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FROM HNTB ON 9/21/2017
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOGD:L";“:LL:STF;'E“ST'C 2 Ioe;xzrfoas Miféﬂ“ [[] pos HoLE oicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portesLE HoisT [] rricone * STEEL TEETH ] weno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
- SOUNDING ROD INDURATED
O DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




I
i i i o o o! o! o
. a 5 S 2 S S 2 5 3 3
g s 3¢ 5 ~ ~ ~ « ~ ~ N ~
ol a) O Zuw l l l i I | | | !
o 32 |23 o L . N S S L [ .
5 =5 <E Qs | i | i i i i i i Q!
mm m “O | gl ! | | ” | | | | E,m
T -3 Lo S I I I , I I I I =S
pm an O % | | | | | | | | A”W
mE w_m_ \ Ly | | | ! | | | | M”%
. ~ - I I I | I I I I
S ] 2 WT _ W Ll ______. e~ L. o ______ ol _a______ W\”Wr\\
ol |2 <l - % ” ” ” ” ” ” ! ! g5
°llEl:  |Es = < [ ” ” ” ! ” ” ” ” IS
z @ |
eig:fE, |Z 2o _ | | | | | | | | N
WM ol OM mN_ | | | \ | | | | E”T
olEE (o2 yz 2 = 1l LIS S A S L A S B
Ol—= <0 Z.g Su 1 | | | ! | | | | E,H
% WW (=5 CE OOV S m | | | ” | | | | nEb”m
g § 8z °A . 2 S8 ! ! ! ” ! ! ! ! &S
2 4 w Iz, I I I , I I I I S
N | | | ” | | | 38
- I U [ B R e e A--mm—m - - m——-— - o mmm o B -
OB O Y
: N 2 Z | | | | | | | | S
< Ni f o f— | | | , | | | | M,S IS
1_|_ n ) g Z 1 V... Lo U L. | S L L. R g5
o — A & = ” ” ” ! ” ” ” ” SEE
mmmm wl g / = A ! ! ! ” | | l l D,M &
zxZ 03 < = S l l l | l | | | E,R S
a2 2% 254 / O T | | | \ | | | | N”G a5}
e ) 5% 59% v, | | | | | ” | | S
zod % WO Z5 N\ R | | | ! | | | | n'T O
2os2 203 s TTTT oo I ettt Bttt [l S A SRSy
Q LIz I I I i I I I I IS
B X uD.M N | | | ” | | | | n 1 3
I
El17< 28 \ | ” ” | ” ” ” ” S8 s
| =R
M ! ! ! ” ! ! ! ” SE 8
. | | | | | | | NN Q
I T T ,7111# \\\\\\\ ST CTTTTTT [ ST mﬁmm\m
I I I | I I I I ~ R
| | | \ | | | | 'S I
L \ ! ! ! ! ! ! ! ! 25 <
L , @ | | | | | | | | 25§
///.bw / / \\\\\\\ Lo e m o [ ,ﬁ \\\\\\\ P [ Lo doo oo m”mm
I\ / 4 ” ” ” | ” ” ” ” |
H I I I | I I I I
/B W |G | | | | | | | | m
‘0 | | | | | | |
I/ \3 4 INEE: | | | | | | | | |
! 3o R [ [ ittt Bttt L T [
\ // / / 2 | | | ! | | | | !
/ / WW | | | ” | | | | !
= I
B\ 1\ i2a ! ! : ” ! : : ! !
| 0\ || R | | | | | | | | |
3 ! / = “I5 I I I . I I I I !
- o, v sfalR IJY '\ 145Xk 2 kF------- tmm e m— = == - --=== [ H--———- m-————-- to———--- A-------- - -
o~ ) 2| | & | | | ” | | | | ”
- | | | | | | | !
8 9 111 P | | | | | | | | |
R | | | | | | | !
1) (Y. IV T A S I = o S P
| | | | | | | !
“ 11 | | 1 3 | | | | |
i | | | B | | | ” |
| | | | | | | !
3 Sy | | A = ” ” ” | ”
=5 Tttt T A [ ,\\\\W IR =TT [ re--
o O\ | | | | Wﬂ% mmwﬂ 1 | | | m
NS 1% | | | rol| =& | | | ,
PI\— CA/ | | | ms E-\\- | | | |
£ Jo iF | | |uss o | | |
s’\__J \\\\\\\ Tmmmm———— jm——————— T\\\w...g \\\\\\\ —f--—-—-- LEEEEEE XS e mm—— - Imm—————— b---
| | | @ © | | | | !
ol | | | N N | I I I !
wﬁ AL 1 1 1 G6l_- 1 1 1 1 ”
\ | | | Q< ! | | | ,
= |
0 I I I ~ ¥ I I I !
R i ” =L Y| ” Log--d ” 2
& '\ WLWWe\\WAA ALY Y A& "V N\ I T T | L | \a\\, \\\\\\\\ [ RV
Foal+ Ty I I I ] I o I !
SN | | | | | |
AMw b | | | | \ |
| | | | | !
I I I I = I !
‘ e oennnnes L e -
A\ il | | | -~ | w
% / , 9 & | ! ! ! = ” Z
mmw mmw \ M_W &w ," mﬂw | | | wm, W
Y 4% e | | | | 25 g
&“ s ¥ { LB S : R 94t 2
/ A =3 | ] I I I I << o
\ O
AR o o g
o~ y 3 = I I I I 'S
I - ” ” I
3 3 B/ / \ .\\. ,’ =23 b I I 2! w»w
A NN . 2 T E— — SR 1 I A e PR S TS T
/ / ,, \\ \= 2L i ! ! | S5 ait
* / yr \ y. @l T | | ! ! -
> A \ . I ! ! ! <o | W
Y/ [ ! | | = PU
7 A ” ” ” 3! oG
ol S E Y |4 [ SR NS, WM‘\ R
g | | | | | =315
| | ﬁ | | | E_uln
I I I I I I -
I I I I I I =
<
I I 2 I I I I m
““““ SR I | | . Pg.
' 1a¥gl - | - : 28
I I I. I I I I I .
¢ | 188l | Wy | | i
! HFQE| ! 128 ! ! ! 0
I I 6 I I I I I -_ I N iNe)
\\\\\\\ [P — mﬂ\\,\\\\\\\\rwwwnw N N Y SNS oo -,N
| ”wmA | | | | A |
I e ~| I I I I ~ o I
| (&&9] | A | A, - |
” ”NW_ | | (] | | | ~ 9 I
I I~ ~J I I I I I I I
s-mmmmndennenn e e R e eeeee oo i
| (B8R ] o | I |
| | | ! | | PSS |
| | | ! | | | m, i~ | o
\\\\\\\ ,\\\\\\\\,\\\\\\\\,\\\\\\\,\\x-\\\\,\\\\\\\\,\\\\\\\\,\\\\a\\,h\\\\\\\,\\\\ ~
i | a T ) | R~ .
I I I I I I I [(8 ,) I
| | | | | | | m N |
I I I I I I I ,A I
| | | | | | N |
——————— [ —— T —— - e — [ — —————— +--- Oy~ ------ [
| | | | | | | ..Im,H_ |
| | | | | | | gL » |
=
Ny
| | | | | | S8 |
I I I I I I I n, I
S W
s-mmmmndennenn e eeeee R R AR ¢ AT R
| | | | | | S |
I I I I I | | Wad,F I
I I I I I I I rm,m/u ”
| | | | | | S |
I B o [ S [ SR 7~ S R
i | | i | | o Bsl |
| | | | | | N |
” ” ” ” ” ” OE89% ”
| | | | | | | = o c |
- B oo Fommoo- bommoo B A L5l e -
| | I I I I I N;.n,_ S I
I I I I I I I en—“, I
| | | | | | | VW,MW. |
I I I I I I I . ,Rm I
I I I I I I I ,..Il I
I I I I I I I B o I
I I I I I I I M ,'ws I
R T T FTTTTo v T mTTTTT DRl - e -k T
I I I I I I I Ta'a I
I I I I I I I m ,r m I
| | | | | | & 8§
I I I I I I I I I
I I I I I I I = I
! I I ! ! 1 ! ! I
T b Ty T l‘”.:wv “““ L
| | | | | | | 2
| | | | | | | .”@ |
I I I I I I I I
R B —— R R S — B — S S 9 b -
I I I I I I I I I
I I I I I I I I I
I I I I I U I I U
ol o o' o (= (=2 (=]} (=] [=}
——
YAVE AR oo,

uUbp 66@~ MY~ ACY T J00Y P 1NANS 82 IS\HII 1030~ 00YI\STI®M " 039700 Y1~ 00vyIN(SII®M Bututersy ggdy-1 3 @@vy-I- LOGIN) mSNSmew/\m | BN ed

SNOISIATY




NCDOT BORE DOUBLE 14400C_GEO_BH_WALL101.GPJ NC_DOT.GDT 1/30/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 101 on -L- from 676+00 to 678+50, 65.5' Right GROUND WTR (ft)
BORING NO. RW101-1 STATION 677+50 OFFSET 65 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,093.3 ft TOTAL DEPTH 10.0 ft NORTHING 618,883 EASTING 954,581 24 HR. 0.0

WBS 34232.1.FS4 TIP 1-4400C COUNTY HENDERSON GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 101 on -L- from 676+00 to 678+50, 65.5' Right GROUND WTR (ft)
BORING NO. RW101-2 STATION 678+50 OFFSET 65 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,090.5 ft TOTAL DEPTH 10.0 ft NORTHING 618,934 EASTING 954,497 24 HR. 0.0

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018 DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 11/30/18 COMP. DATE 11/30/18 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 11/30/18 COMP. DATE 11/30/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2095 2095
20033T 00 2,093.3 GROUND SURFACE 0.0 T
i 1 14 9 Y $S-134| 2 20913 @ BROADl\:NAYt EE:IIBANKSMEQITO T
1 I\ . 2,091, ray-Brown, Fine to Coarse Sandy Clayey T
2090 | 5 gag a5 N _\\ SILT (A-5) with Trace Gravel and Organics ’_ 2090 {2090 q__ 0 WOH| 2 5 _‘ x 20905 ROE[?VOVX$IEI)EI\SII:;§Z¢(CI\:IIEENT =
1 19 24 25 - \, 49 - ————— ﬁé%?gs)m_ ______ T -4~-\- - 2+08_8~5_‘ Tan-Brown, Fine to Coarse Sandy Clayey ’_ 20|
1 7l Tan-Orange-Gray, Fine Sandy SILT (A-4) 20870l 35 A \ SILT (A-5) with Tralge (t3ravel and Organics
+ ) with Trace Mica 1 3 4 [ 30 @34 - (Y I S —— (Roots)
2085 | 5 naa a5 K 2085 I \ RESIDUAL
9 10 31 R 1 N\ - Red-Tan-Gray, Clayey Fine Sandy SILT
@41 2,083.3 _ : i i 10.0 1 A B (A-4) with Trace Mica and Manganese
Boring Terminated at Elevation 2,083.3 ft in 20820l 85 R N Deposits
SILT (RESIDUAL) 1 | 19 | 28 e M 20805 100

Notes:
1) Surficial Organic Soils = 0.0-0.1'
2) 24 hour groundwater elevation likely
inaccurate due to boring location in ditch

Boring Terminated at Elevation 2,080.5 ft in
SILT (RESIDUAL)

Note:
1) 24 hour groundwater elevation likely
inaccurate due to boring location in ditch




T.LP.ID NO.: [-4400C

DESCRIPTION: Retaining Wall 101 on -L- from 676+00 to 678+00, 65.5' Right

REPORT ON SAMPLES OF:

WBS No.: 34232.1.FS4

SOIL FOR QUALITY

DATE SAMPLED: 11/18

SAMPLED FROM: -L-

SUBMITTED BY: D. Racey

North Carolina Department of Transportation

COUNTY:
RECEIVED:

REPORTED:

BY:

Division of Highways
Materials and Test Unit
Soils Laboratory

Henderson
12/18
12/18

D. Council
Cert No. 101-02-0603

TEST RESULTS

SHEET 5

PROJ. SAMPLE NO. SS-134
BORING NO. RW101-1
Retained #4 Sieve % 16.8
Passing #10 Sieve % 78.0
Passing #40 Sieve % 66.4
Passing #200 Sieve % 47.2
SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 23.1

Fine Sand Ret - #270 % 20.6

Silt 0.053 - 0.010 mm % 28.8

Clay < 0.010 mm % 27.5
L.L. 43
P.L. 34
P.l. 9
AASHTO Classification A-5(2)
Station 677+50
Offset 65' RT
Depth (ft) 0.1

to 1.5

Alignment -L-
Moisture Content (%) 25.7
Organic Content (%) NT

NP = Not plastic
NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




I4400C

REFERENCE

36030

T

PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN AND PROFILE

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY HENDERSON

PROJECT DESCRIPTION RETAINING WALL -RWI00-
-L- STA 660+13.21, 68.29° LT

TO -YIORPB- STA 15+00,27.29’LT

SITE DESCRIPTION

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. 14400C 1|3

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
CD JOHNSON

DC ELLIOT

DO CHEEK

CJ COFFEY

INVESTIGATED BY _ DM MULLEN

DRAWN BY DM MULLEN

CHECkeD BY _JC KUHNE

SUBMITTED BY _JC KUHNE
DATE _ 1182019
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

36030 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTOD T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

0J

OOo

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION e ———— ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN TGNEGUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁ’:‘c‘%ﬁmg WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROUP a3 | a2 a4 [ a5 [ab | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONE ISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
s NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. AT COMPRESSIBILITY N SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL SLIGHTLY COMPRESSIBLE <3l ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE : 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE > 50 SEDIMENTARY ROCK | I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE_OF MATERIAL S 1 SHELL BEDS.ETC.
o WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE RoCK.
ORGANIC_MATERIAL SOILS SoLs OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-57 TRACE 1 - 107 HAMMER IF CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR NY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 Y SLIGHT ROCK GENERALLY FRESH. JOINTS STa " .
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLICHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS 17 OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR “ ! g v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP_AZIMUTH)
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) 0 ) aMx |8 Mx |12 ux[16 Mx|No MX AMOUNTS OF °$:‘“;° GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC L SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USURL TYPES |STONE FRAGS. V. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRavEL, ano | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. RAVEL Al
MATERIALS | s | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CENRATIG S — P - ) Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) gnamgoomNgoc:gE. :os:M ;E;DSPARS ZRE DULL AND msco:ornso. somr; sr;%w |:|;m;Q RDCKM::: PARENT MATERIAL.
45 SUBGRADE L POOR POOR | UNSUITABLE O~ SPRING OR SEEP e o ER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS < LL - 30 :PLOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?m:”o" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CaN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED i
GENERALLY e PR SOIL SYMBOL Q?;! ot TEST BORING O SLoee moice T EXTENT SOME. SRAGMENSS oF STRONG. ROGK UURLLY. REMAmL LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
32??%25 MEDIUM DENSE 10 10 % wa ARTIFICIAL FILL (&) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 25 10 1o S777=77=  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND ROCK_OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 )Tgom 2 )Tg 4 wrrpet ALLUVIAL SOIL BOUNDARY A SR TN (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS -
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ggz:ours (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
L AeSIIED ExCAvATION SpRS—— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 [77] UNCL XCAV - UNCL XCAV, - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. - AN INTR Y OF ROCK OF APPROXIMATELY
us. s1o. Siey e e e 0 @ UNDERCUT T e P A el SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK Of OXIMATELY UNIFORM THICKNESS AND
. . . .25 0.075 0.853 HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
: USED IN THE TOP 3 FEET OF .
COARSE N SHALLOW UNCLASSIFIED EXCAVATION EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK 2
(BLOR.) (COB. (GR.) SAND FSAND (SL.) cL MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr _ py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
_ OPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
SATURATED - USUALLY LIQUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER Tal VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
. Low UND Wi BLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Louio it FOSS. - FOSSILIFEROUS or. - sLioHTLY mS - ROtk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
g N F RNAIL. W) - .
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL INGERNAIL TOPSOIL (15.) - SURFACE 50:-5 USLALLY CONTAINING ORGANIC MaT"ER
R::PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM*3
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 2118.85 FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 . NOTES:
[X] cMe-asc [] car sits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE [] cess [[] & continuous FLIGHT AuceR p—— THINLY LAMINATED < 0.008 FEET
PLASTICITY 8'HOLLOW AUGERS e [+ INDURATION
PLASTICITY INDEX (P DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT [ cosiis [] s eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGD:L";“:LL:STF;'E“ST'C 2 Ioe;x-z:oas “5?5"”"‘ [[] pos HoLE oicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portesLE HoisT [ rricone STEEL TEETH | ] e eucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
--CARB. S0 R :
O O UNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
|:| CORE BIT VANE SHEAR TEST

DATE: 8-15-14
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